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中 文 摘 要 ： 本研究探討權益基礎薪酬是否影響審計委員會之審計公費決定。根
據2004至2013年間的 1707 觀察值，本研究發現權益基礎薪酬與審
計公費之間呈現相反關係。這個結果意謂著權益基礎薪酬可能誘使
審計委員會妥協其獨立性，因此購買較少之審計服務。本研究進一
步發現，較低的審計公費導致會計師提供較少的審計努力與較低的
盈餘品質。這些發現具有管制面的意涵。

中文關鍵詞： 審計委員會權益基礎薪酬, 會計師獨立性, 審計公費, 會計師選擇

英 文 摘 要 ： Motivated by Section 301 of SOX and the widespread use of
stocks and options to compensate firms’ independent
directors, I examine the relation between equity-based
compensation paid to audit committee members and audit
fees. Based on a sample of 1,707 firm-year observations
during 2004-2013, I find a negative relation between audit
committee equity incentives (measured by portfolio delta
and vega) and audit fees, consistent with our prediction
that larger equity incentives may induce audit committee
members to compromise independence by paying lower audit
fees. I further show that this lower audit fee level is
associated with lower audit effort and lower earnings
quality. These findings are robust to controlling for
endogeneity, firms’ ex ante litigation risk, and relative
power of CFOs and audit committees. These results bear
important implications for regulators and investors.

英文關鍵詞： Audit committee equity incentives, Auditor independence,
Audit fees, Auditor choice
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1. INTRODUCTION 

We investigate whether and how equity-based compensation (i.e., stocks and options) 

paid to members of the audit committee (AC) is related to audit fees. Over the past decades, the 

pricing of audits has raised serious concerns because auditors may sacrifice independence to 

derive economic benefits from retaining a client (AICPA’s Cohen Report 1978;  Craswell and 

Francis 1999; Francis and Simon 1987; Francis et al. 2005; Johnstone and Bedard 2001; Magee 

and Tseng 1990). This potential impairment of independence has been criticized by regulators 

and market participants as one major reason for the recent accounting scandals. To address 

potential threats to auditor independence, Section 301 of the Sarbanes-Oxley Act (SOX) requires 

that ACs be directly responsible for the compensation and choice of auditors. The underlying 

reasons for the audit fee statutory requirement are that management may determine audit fees in 

the auditor’s favor when it makes auditor compensation decisions (Choi et al. 2010; Kinney and 

Libby 2002) and the auditor may view its role as serving management rather than users of 

financial statements, thus potentially compromising auditor independence. By empowering the 

audit committee to determine auditor compensation, regulators expect to eliminate 

management’s influence over the auditor and to better align the auditor’s incentives with those of 

the board and shareholders. 

However, the widespread use of stocks and options to compensate firms’ non-executive 

AC directors (Engel et al. 2010) 

1 raises a potential concern not addressed by SOX that could 

                                                       
1We also document that, over the post-SOX period 2004-2013, the average percentage of firms that pay equity-based 
compensation to their ACs is 99.95 percent. This finding provides strong evidence that use of AC equity 
compensation is more pervasive than we expect. We provide more details in Section 4.1.      
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adversely affect AC independence.2 Equity-based compensation could impair AC independence 

because it ties AC members’ wealth to the firm’s short-term and long-term financial performance. 

The objectivity of AC directors in determining appropriate audit fee levels may decrease when 

their compensation creates conflicts that induce them to compromise independence (Magilke et 

al. 2009). Prior empirical studies show that option compensation is associated with higher 

likelihood of restatements (e.g., Archambeault et al. 2008) and earnings management (e.g., 

Bedard et al. 2004). In addition, firms that demand less monitoring of financial reporting pay 

more equity-based compensation to their AC directors (Engel et al. 2010).  

Unlike the findings discussed above, the corporate governance literature indicates that it 

may be beneficial to have outside directors own equity because equity ownership aligns their 

interests with those of shareholders (Fama and Jensen 1983; Monks and Minow 2011; 

Williamson 1984) and provides incentives for monitoring by outside directors (Beasley 1996). In 

addition, AC directors have strong economic incentives to maintain their reputation due to 

potential litigation exposure (Lennox and Park 2007; Naiker and Sharma 2009; Naiker et al. 

2013).3 Further, some research finds that outside directors with poor monitoring records are 

disciplined by the labor market (Milgrom and Roberts 1992; Gerety and Lehn 1997). 

Additionally, equity-based compensation could help firms in attracting talented AC members 

who can effectively fulfill the duties delegated by SOX. These findings suggest that when AC 

directors receive more equity-based compensation, they are more likely to exercise due diligence 

to mitigate litigation risk and potential reputation loss.  

                                                       
2AC independence has received much attention from professional bodies and accounting academics because 
independence is the cornerstone on which ACs can effectively exercise their delegated duty (e.g., Lennox and Park 
2007; Menon and Williams 2004, 2008; Naiker and Sharma 2009; Public Oversight Board 1993; Srinivasan 2005). 
See Carcello et al. (2011a) for a detailed review of the literature on ACs. 

3This is consistent with Yermack’s (2004) finding that 40% of total outside director incentives are related to 
reputation, which basically drives the chance to obtain and the risk to lose directorships.  
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The preceding discussion indicates that, despite the requirement of SOX Section 301-(3) 

that all members of the AC be fully independent, the mixed results reported in the corporate 

governance and auditing literatures suggest that the net effect of equity-based compensation on 

AC independence remains an empirical question.4 We attempt to provide evidence on this 

relation. 

Following Armstrong et al. (2013) and Core and Guay (2002), we measure AC 

equity-based incentives using portfolio delta and vega. Delta measures the sensitivity of equity 

holdings to changes in a firm’s stock price while vega measures the sensitivity to changes in the 

volatility of a firm’s stock return. Our hypotheses are predicated on a firm’s stock price (which is 

reflected in delta) and stock return volatility (which is reflected in vega) being related to the 

quality of its financial statements, which is influenced by how effectively the AC determines the 

audit fee level.  

We identify four choices available to an AC that receives equity incentives. First, the AC 

may be more effective in monitoring a firm’s financial reporting because equity pay aligns AC 

members’ interests with those of shareholders. Because more effective oversight enhances firm’s 

internal governance, ACs are likely to demand less external monitoring from the auditor, 

suggesting lower audit quality and/or audit effort, and hence lower total audit fees. We refer to 

this as the alignment choice. Second, a more effective AC may require higher audit quality 

and/or audit effort to insure the credibility of the firm’s financial reports, implying higher audit 

fees. We refer to this as the monitoring choice. Third, AC independence may be compromised 

                                                       
4Prior studies have investigated equity-based compensation in areas such as the differential incentive effects of 
stocks and options on managers’ behavior (e.g., Carpenter 2000; Ross 2004), short-term and long-term 
compensation on monitoring by the board of directors (e.g., Dalton et al. 2003; Hillman and Dalziel 2003), and 
choice between stocks and options (e.g., Kadan and Swinkels 2008). We do not explore or consider these issues. 
Instead, we regard stocks and options as two major components of equity-based compensation and test whether 
they jointly relate to AC effectiveness. 
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because stronger equity incentives tie AC members’ wealth to the firm’s stock performance, 

leading to ACs’ propensity to tolerate earnings management, perhaps to raise or maintain stock 

prices. Under this scenario, AC members may require lower audit quality and/or lower audit 

effort, which will be reflected in lower audit fees. We refer to this as the compromise choice. 

Fourth, ACs may have concerns that shareholders perceive them as less effective because they 

could benefit by not constraining earnings management. To convince shareholders that larger 

equity incentives do not exacerbate this potential agency problem, ACs may require higher audit 

quality and/or higher audit effort, resulting in higher audit fees. We refer to this as the agency 

choice. We attempt to distinguish between these four choices in our empirical analysis. 

Using a sample of 1,707 firm-year observations during 2004-2013, we regress firms’ 

audit fees on AC chairs’ equity portfolio delta and vega.5 We find a significant negative relation 

between AC chairs’ delta and audit fees, but do not find a significant relation between AC chairs’ 

vega and audit fees. These results are robust to controlling for firm, board, auditor, and AC 

characteristics that prior research has documented are related to audit fees, as well as to 

controlling for potential endogeneity. The evidence suggests that audit fees are lower when 

equity holdings tie AC chair’s wealth to stock price, as reflected in portfolio delta. In other words, 

higher stock price sensitivity may motivate the AC to choose a lower audit fee level. This result 

is consistent with the alignment and compromise choices, but not with the monitoring and agency 

choices. 

Having documented a significant negative relation between AC equity incentives and 

                                                       
5We focus on the AC chair instead of the whole committee for several reasons. First, compensation data are available 
for committee chairs but are often not available for other AC members. Second, because chairs are responsible for 
the effective functioning of the committees and establish procedures to govern the committees’ oversight work, 
they are usually more powerful, experienced, knowledgeable, and assume higher litigation risk. Therefore, AC 
chairs’ equity compensation is higher than that of other AC directors. Third, prior accounting and finance research 
generally computes equity delta and vega for a single director (e.g., CEO or CFO) rather than for a committee.    
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audit fees, we next conduct several tests to distinguish between the alignment and compromise 

choices. First, we use audit report lag and internal control weakness to capture audit effort and 

audit risk premium, respectively. The results show that, even though the auditor reacts to internal 

control weaknesses by increasing the risk premium, audit effort still decreases with AC equity 

portfolio delta. These results suggest that the decrease in audit fees is likely not due to a decrease 

in risk premium but rather to a decrease in audit effort and are consistent with the compromise 

choice. Second, if the alignment choice is valid, the AC should always be effective, regardless of 

whether the firm faces high or low litigation risk. However, we find a positive coefficient on 

equity delta for firms with high potential litigation risk. This result is not consistent with the 

alignment choice. Third, we find a negative coefficient on equity delta after controlling for the 

relative power of the CFO and the AC, which Beck and Mauldin (2014) show is related to audit 

fee determination. This result suggests that the findings in support of the compromise choice are 

not affected by the relative power of the CFO and the AC. Fourth, we examine whether firms 

whose ACs pay lower audit fees in year t-1 have lower earnings quality in year t. We find a 

negative relation between lagged audit fees and both discretionary accruals and accrual quality, 

suggesting that lower audit fees are associated with subsequent decreases in earnings quality. 

This result provides further evidence that firms whose ACs pay lower audit fees have a higher 

likelihood of future earnings management, consistent with the compromise choice. Fifth, if the 

compromise choice is valid, we expect that the AC will prefer a non-industry expert auditor to 

reduce the likelihood of detecting earnings management. The results show that ACs are less 

likely to hire national-level, city-level, and joint industry experts. In the last test, we control for 

management’s influence (Dhaliwal et al. 2015) in auditor selection and still find a negative 

relation between hiring an industry expert auditor and portfolio equity delta. This result indicates 
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that our auditor choice result is not sensitive to management influence. Overall, our empirical 

findings are consistent with the compromise choice, which predicts that larger equity incentives 

impair AC independence, leading to lower audit fees and appointment of non-industry-expert 

auditors.6  

Our study makes several contributions to the literature. First, while recent research uses 

earnings management measures (e.g., Bedard et al. 2004), restatement likelihood (e.g., 

Archambeault et al. 2008), internal control weaknesses (e.g., Naiker and Sharma 2009), and 

approval for procuring non-audit services from the current auditors (e.g., Naiker et al. 2013) to 

capture AC effectiveness, no prior study has examined whether equity incentives relate to AC 

independence, which in turn influences the determination of audit fees and auditor choice. Our 

study provides a first attempt at addressing this question. Specifically, we document that equity 

incentives may adversely influence AC ability to independently determine audit fees and appoint 

auditors. Second, even though Section 301-(3) of SOX mandates that all AC members should be 

fully independent, it is possible that these members satisfy this requirement when they are newly 

appointed, but become less independent as they keep receiving equity-based compensation 

during their tenure. Therefore, the answers to the question of whether new regulations are needed 

                                                       
6Sengupta and Zhang (2015) report a positive relation between independent directors’ equity-based compensation 
and firm’s disclosure quality (measured by management earnings guidance and information flow through analysts). 
Our empirical results differ from theirs in three important ways. First, Sengupta and Zhang (2015) adopt the ratio of 
equity-based pay to total pay to measure the effect of equity pay on independent directors. While this ratio captures 
the compensation mix effect, it may not measure how directors’ wealth changes due to the equity pay. Because 
portfolio delta and vega directly link equity incentives to stock prices and volatility of stock returns, they can better 
capture equity compensation’s wealth effect. Second, different from other independent directors, AC members play 
the dual and perhaps conflicting roles of simultaneously managing business operations and overseeing board 
decisions (e.g., Ezzamel and Watson: 1997; Magilke et al. 2009). A recent survey report (NACD 2014) indicates 
that “… Before SOX, board compensation tended to be one-size-fits-all, the same for every board member. After 
SOX, the increased demands on ACs drove initial compensation differentiation in an effort to recognize the impact 
on workload for those members. Before long, compensation committee pay followed suit, with the rise in pressure 
and visibility of that role. Today, it is common to find a three-tiered board compensation structure with ACs at the 
top, then compensation committees, and all remaining committees in a third group.” Finally, because management’s 
earnings guidance is not subjected to audit, the relation between firms’ disclosure quality and the determination of 
audit fees and auditor choice is remote. 
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to govern how ACs should be compensated to ensure their effectiveness over time have 

important policy implications for regulators. Finally, even though prior studies have shown that 

options paid to ACs are associated with lower earnings quality (e.g., Archambeault et al. 2008; 

Bedard et al. 2004; Campbell et al. 2015), they do not explore the underlying reason why equity 

compensation jeopardizes earnings quality. Also, the use of option values may not fully capture 

the wealth effect of equity on AC members. Our study looks into this “black box” by showing 

that stock and option payments may impair AC independence because these equity incentives tie 

AC members’ wealth to firms’ stock prices. Once ACs become less effective, they will purchase 

less audit effort by paying lower audit fees and hiring non-industry experts, resulting in lower 

quality of earnings.  

 The remainder of this paper is organized as follows. Section 2 reviews related research 

and develops our hypotheses. Section 3 describes the basic research design, including the 

dependent and independent variable measures, econometric models, and sample selection 

procedures. Section 4 discusses the empirical findings and Section 5 concludes. 

 
2. PRIOR LITERATURE AND HYPOTHESIS DEVELOPMENT 

2.1 Overview of Related Literature 

2.1.2 Equity-based compensation and audit committee independence 

While Section 301-(3) of SOX requires that members of an AC be fully independent, it is 

silent in how committee members should be compensated to maintain their independence in fact 

over time. Therefore, an investigation of the association between equity-based compensation and 

AC independence is important. Recent empirical studies examine this issue and provide some 

new evidence. For example, using pre-SOX data, Archambeault et al. (2008) find that firms 

whose AC directors receive both short-term and long-term options have a higher likelihood of 
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restatement. Short-term options induce committee members’ short-term orientation that possibly 

undermines their independence, whereas the payoffs from long-term options are highly uncertain 

and may be too small to induce committee members to monitor financial reporting effectively. In 

contrast, Engel et al. (2010) use both pre- and post-SOX data and find that firms are more likely 

to structure AC compensation as fixed pay when there is a high demand for monitoring. 

Specifically, AC compensation increases after SOX. Campbell et al. (2015) use post-SOX data 

and show that options (rather than stocks) paid to the AC members are positively associated with 

the likelihood of beating analyst earnings benchmarks. This evidence suggests that, even after 

SOX, option awards create an economic bond between ACs and firms’ market performance, 

leading to reduced monitoring effectiveness. Keune and Johnstone (2015) also use post-SOX 

data and report that short-term option compensation is more likely to motivate ACs to waive 

managers’ income-decreasing misstatements which, if corrected, would have caused the firms to 

miss analyst forecasts. In contrast, there is a positive relation between long-term option 

compensation and the likelihood that ACs will waive managers’ income-increasing 

misstatements when the firms report just missing, meeting, or beating analyst forecasts. The 

authors conclude that agency conflicts may arise when compensating ACs with options.  

Our study differs from these recent studies in three important ways. First, the use of 

option values in Archambeault et al. (2008), Campbell et al. (2015), and Keune and Johnstone 

(2015) may not appropriately capture the total wealth effect of equity incentives (which includes 

both stocks and options) on AC independence. Equity holdings are a stock measure whereas 

option grants are a flow measure. Core and Guay (2002), Core et al. (2003), and others discuss 

why portfolio delta and vega are more appropriate measures. Moreover, recent studies examining 

the relation between executives’ equity incentives and earnings management stress the 
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importance of including both these measures in the empirical specification. Second, even though 

Engel et al. (2010) find that the demand for monitoring is an important determinant of AC 

compensation, they do not explore whether equity incentives impair or enhance the effectiveness 

of ACs. Finally, Archambeault et al. (2008), Engel et al. (2010), and Campbell et al. (2015) do 

not examine the association between AC independence and audit fees and auditor choice, which 

is the focus of our study. 

2.1.3 Threats to audit committee effectiveness 

 Naiker and Sharma (2009) examine whether the presence of former audit partners on an 

AC harms the committee’s independence, and leads to oversight failure in internal control 

weaknesses. They find that former audit partners who are affiliated with a firm’s current auditors 

enhance AC oversight effectiveness, which in turn improves internal controls and financial 

reporting quality. In a related study, Naiker et al. (2013) examine whether the presence of former 

audit partners on the AC who are affiliated with the current auditors impairs the independence of 

both the AC and the auditors by increasing purchases of non-audit services. The authors 

empirically show that the presence of former audit partners on the AC is negatively associated 

with the procurement of non-audit services from the current auditor. Both studies conclude that 

the 3-year cooling period requirement specified by the NYSE and NASDAQ is not necessary.  

Our study differs from these two studies in two notable ways. First, whereas both these 

studies use the presence of former audit partners affiliated with the current auditor as the threat to 

AC effectiveness, we examine whether equity-based compensation impairs or enhances the 

monitoring effectiveness of ACs. Given the widespread use of equity to compensate AC 

members (Engel et al. 2010), our results inform about the implications of AC compensation 

practices. Second, whereas Naiker and Sharma (2009) and Naiker et al. (2013) use internal 
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control weaknesses and the purchase of non-audit services, respectively, to capture the 

effectiveness of ACs, we examine how AC equity compensation relates to audit pricing and 

auditor choice decisions. Although SOX was passed more than a decade ago, there is little 

archival research using post-SOX data on factors related to audit fee determination and auditor 

selection by ACs. We provide empirical evidence on these issues. 

2.1.4 Audit committees and audit fees  

 More effective ACs may be associated with lower audit fees due to auditors’ lower 

audit risk assessment or ACs’ lower demand for audit effort given their own monitoring 

effectiveness. However, more effective ACs may also be associated with higher audit fees due to 

higher demand for external monitoring to protect their reputational capital and reduce their 

litigation risk (Carcello et al. 2002; Carcello et al. 2011b). Using pre-SOX data, prior studies 

examine the association between AC characteristics and audit fees but provide mixed results. For 

example, some research finds that audit fees increase in AC percentage of outside directors, 

accounting or financial expertise (e.g., Abbott et al. 2003; Carcello et al. 2002), diligence (e.g., 

Lee and Mande 2005), experience, and size (e.g., Vafeas and Waegelein 2007). This is consistent 

with the notion that effective ACs demand greater audit effort. In contrast, other research reports 

that audit fees are negatively associated with AC expertise (e.g., Krishnan and Visvanathan 2009) 

and tenure (e.g., Chan et al. 2013). This result is consistent with the notion that effective ACs are 

associated with lower audit risk and lower demand for external monitoring.7 

Two recent studies use post-SOX data to investigate the association between executives’ 

influences on ACs and audit fees. Bruyneseels and Cardinaels (2014) examine whether CEOs 

                                                       
7The existing literature also shows that audit fees are negatively associated with corporate governance. For example, 
Bedard and Johnstone (2004) find that weak corporate governance increases audit risk, leading to increased audit 
effort and billing rates. Tsui et al. (2001) show that audit fees are negatively associated with the existence of 
independent boards, implying that board governance substitutes for, rather than complements to, external auditing. 
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appoint AC members from their social networks and whether such social ties impair the quality 

of ACs. They show that only non-professional (rather than employment and education) social ties 

harm the quality of ACs, leading to larger discretionary accruals, less demand for audit effort 

(proxied by audit fees), and lower likelihood of receiving a going-concern opinion and internal 

control weakness report. In contrast, Beck and Mauldin (2014) test whether the relative power of 

the CFO and the AC (measured by their corresponding tenures) relates to audit fees. Specifically, 

the authors utilize the 2008-2009 financial crisis as an exogenous shock to ensure that audit fee 

changes are not due to auditors’ endogenous assessment of AC or CFO quality. The empirical 

results indicate that, during the crisis period, there is a larger audit fee reduction when the CFOs 

are more powerful and a smaller audit fee reduction when the ACs are more powerful. These 

findings are consistent with conflicting CFO and AC goals in audit fee determination during the 

crisis period. 

Our study differs from this strand of literature in several important ways. First, while 

prior studies focus on whether AC characteristics and executive influences affect AC 

determination of audit fees, we focus on equity incentives and test whether ACs receiving more 

equity pay demand a higher or lower level of audits. Second, because CEO social ties and CFO 

power8 are not publicly observable to market participants, it is not feasible for regulators to 

implement rules or standards to mitigate the adverse effects of these executive influences on AC 

effectiveness. In contrast, because all listed firms are mandated to disclose their director 

compensation in the proxy statements, AC equity-based compensation is publicly observable to 

investors. Therefore, our study provides evidence based on which regulators could possibly 

                                                       
8Even though less frequently studied, analogous measure conceptually exists for CFO power. For example, 
Finkelstein (1992) suggests that CEO power consists of four major components: structural power, which is CEO’s 
formal position in a company, ownership power, which is CEO’s ownership in a company, expert power, which is 
CEO’s expertise and capability, and prestige power, which is CEO’s social networking ability. Therefore, tenure 
only captures CFO’s expert power but not the other three.      
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specify restrictions on AC compensation practices. Third, audit fees are generally determined by 

audit effort, which is reflected in audit hours, and risk premium, which is reflected in hourly rate 

charged (Bell et al. 2001). Thus, a decrease in audit fees may be due to a decrease in audit effort 

or risk premium, or both. However, many prior studies do not distinguish between these two 

audit fee determinants.9 We test these two determinants separately and show that it is the 

decrease in audit effort that drives the decrease in audit fees. Finally, prior research has not 

examined the association between AC effectiveness and auditor choice. Our study provides a 

first step in addressing this issue.  

2.2 Hypothesis Development 

We reason that when members of an AC receive larger equity incentives from the firm, 

they have four possible choices. First, following the basic concept of alignment theory (Lambert 

et al. 2007; Nyberg et al. 2010) and prior governance literature (e.g., Fama and Jensen 1983; 

Monks and Minow 2011; Williamson 1984), larger equity-based compensation may align AC 

members’ interests with shareholders’ interests (Keune and Johnstone 2015; Lambert 2001), and 

thereby lead to more effective ACs. Since more effective oversight enhances a firm’s internal 

governance system, ACs may demand less external monitoring from their auditors (Chan et al. 

2013; Krishnan and Visvanathan 2009), suggesting a reduction in audit fees. We refer to this as 

the AC alignment choice.  

Second, in contrast to the alignment choice, more effective ACs may also demand higher 

audit quality in order to enhance the integrity of firms’ financial statements (Abbott et al. 2003; 

                                                       
9A lack of distinction between audit effort and risk premium can also be found in research examining the effect of 
audit fees on audit quality. On the one hand, some studies find that higher audit fees imply higher level of audit 
effort, leading to lower likelihood of restatements (Blankley et al. 2012). On the other hand, some studies indicate 
that higher audit fees are indicator of bribery and conspiracies between managers and auditors (Kinney and Libby 
2002). DeFond and Zhang (2014) conclude that an increase in audit fees does not unambiguously indicate higher 
level of audit quality.  
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Carcello et al. 2011b; Knechel and Willekens 2006), maintain their reputation capital (Fama 

1980), and avoid litigation exposure (Lennox and Park 2007; Naiker and Sharma 2009; Naiker et 

al. 2013). Prior research documents that ACs are sensitive to risk (e.g., Krishnan and 

Visvanathan 2009). Because ACs have a direct influence on the scope of auditors’ work (Beasley 

et al. 2009; Carcello et al. 2002), AC demand for high quality audits usually requires greater 

audit effort. This suggests an increase in audit fees. We refer to this as the AC monitoring choice.  

Third, following the basic concept of entrenchment theory (Jensen and Ruback 1983; 

Shleifer and Vishny 1989), entrenched AC members may be more likely to tolerate managers’ 

earnings manipulation to drive up stock price so that they can earn personal gains from 

exercising options or selling stocks. Regulators and the press have expressed serious concerns 

about whether equity-based compensation compromises AC independence, because stocks and 

options tie AC members’ wealth to firms’ short-term and long-term financial performance (e.g., 

Barrier 2002; Millstein 2002; Wall Street Journal 2006). Prior studies also indicate that AC 

economic incentives may, under some circumstances, encourage self-interest rather than 

encouraging actions that benefit the interests of shareholders (e.g., Dalton et al. 2003; Hillman 

and Dalziel 2003). If AC members’ choice is consistent with this self-interest notion, they will be 

less likely to demand more external verification from the auditor, suggesting a reduction in audit 

fees. We refer to this as the AC compromise choice.   

Fourth, somewhat similar to the third choice, AC members receiving more equity 

incentives may have concerns that shareholders perceive them as less effective because they 

could benefit from allowing earnings management. To convince shareholders that larger 

equity-based compensation does not increase agency problems, AC members may pay higher 

audit fees to buy higher quality audits or demand more audit effort. This suggests an increase in 
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audit fees. We refer to this as the AC agency choice. 

The four scenarios discussed above lead to the following four (competing) hypotheses: 

 
H1a (Alignment choice): If higher equity incentives motivate ACs to be more effective 

and to therefore demand less external monitoring from the auditor, then AC equity 
incentives will be negatively related to audit fees. 

  
H1b (Monitoring choice): If higher equity incentives motivate ACs to be more effective 

and to therefore demand more external monitoring from the auditor, then AC 
equity incentives will be positively related to audit fees. 

 
H1c (Compromise choice): If higher equity incentives motivate ACs to be less effective in 

overseeing managers’ reporting behavior and to therefore demand less external 
monitoring from the auditor, then AC equity incentives will be negatively related to 
audit fees. 

  
H1d (Agency choice): If higher equity incentives motivate ACs to reduce perceived 

agency problems and to therefore demand more external monitoring from the 
auditor, then AC equity incentives will be positively related to audit fees. 

 

3. RESEARCH DESIGN 

3.1 Audit Fee Model  

We employ the following model (1) to examine the relation between AC equity 

incentives and audit fees (for brevity, we omit firm and year subscripts):  

 

Ln(AF) = 0 + 1AC_DELTA +2AC_VEGA + 3SIZE + 4LEV + 5NEW_FIN 

+ 6QUICK + 7RECINV + 8ROA + 9BM + 10GROWTH 

+ 11FOREIGN + 12SEGMENT + 13LOSS + 14GC + 15STDCF 

+ 16OTHER_BDSIZE + 17BDIND + 18BIG4 + 19Ln(NAS) 

+ 20INITIAL + 21EXPERTISE + 22ACSIZE + Fixed effects + ,          (1) 
 
We provide detailed variable definitions in the appendix. 

 
Model (1) relates our primary dependent variable, the natural log of audit fees (Ln(AF)), 

to AC chair’s equity incentives (AC_DELTA and AC_VEGA) and several control variables that 
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include previously identified determinants of audit fees. By including these variables, model (1) 

explicitly controls for the normal level of audit fees. Thus, the coefficients on AC_DELTA and 

AC_VEGA (i.e., 1 and 2) represent the relation between abnormal audit fees and the 

component of delta and vega that is orthogonal to the control variables. A negative (positive) 

coefficient on AC_DELTA is consistent with hypotheses H1a and H1c (H1b and H1d). 

The variables of interest are AC chair’s equity incentives, measured as portfolio delta and 

vega. Both variables are estimated following Core and Guay (2002), Armstrong et al. (2013), and 

Kim et al. (2015). Equity portfolio delta is the price sensitivity of portfolio value, estimated as 

the change in the dollar value of an AC chair’s equity holdings for a 1 percent change in stock 

price. Equity portfolio vega is the risk sensitivity of portfolio value, estimated as the change in 

the dollar value of an AC chair’s equity holdings for a 1 percent change in the firm’s stock return 

volatility. We estimate delta and vega separately for each component of the equity portfolio (i.e., 

stocks, new options granted in the current year, exercisable options, and unexercisable options) 

and aggregate all components to obtain portfolio delta and vega for an AC chair. Our test 

variables, AC_DELTA and AC_VEGA, are the natural logarithm of one plus AC chair’s equity 

portfolio delta and vega, respectively. 

Model (1) controls for firm, board, auditor, and AC characteristics that prior studies have 

documented are associated with audit fees (e.g., Balsam et al. 2003; Kim et al. 2015; Kinney and 

Libby 2002; Lim and Tan 2008; Venkataraman et al. 2008).10 The firm-specific characteristics 

include firm size (SIZE), financing activities (LEV and NEW_FIN), short-term liquidity (QUICK 

and RECINV), profitability (ROA), future growth opportunities (BM and GROWTH), operational 

complexity (FOREIGN and SEGMENT), and operating risk (LOSS, GC, and STDCF). The board 

                                                       
10See Hay et al. (2006) for a comprehensive review of the audit fee literature. 
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characteristics include board size (OTHER_BDSIZE) and board independence (BDIND). The 

auditor characteristics include audit quality (BIG4), non-audit service fees (Ln(NAS)), type of 

audit engagement (INITIAL), and auditor industry expertise (EXPERTISE). The AC 

characteristic included is AC size (ACSIZE). See the appendix for detailed definitions of all the 

variables.  

In addition to the variables listed above, we also include year and industry fixed effects to 

control for the potential effects due to macroeconomic, regulatory, and industry-specific factors 

on audit fees (Adams and Ferreira 2009). Because our tests rely on panel data, the residuals may 

be correlated across firms in each year and over time for each firm. Therefore, we cluster 

standard errors by firm and year (Petersen 2009). 

3.2 Sample Selection 

The initial sample consists of 3,946 firm-year observations with complete board 

characteristics and compensation data in BoardEx for the years 2004 through 2013.11, 12 We lose 

2,231 observations when we merge this initial sample with Audit Analytics. We further exclude 

105 observations representing firms in the financial services industry due to differences in their 

financial reporting characteristics. We also exclude 97 observations with missing data in 

COMPUSTAT, resulting in a final sample of 1,707 firm-year observations. To control for the 

potential effects of extreme values, we winsorize observations that fall in the top and bottom 1 

percent of the sample distributions of the dependent and the continuous independent variables.  

 Table 1 shows the distribution of AC compensation by year. Panel A reports that, except 

for one firm in 2006, all other firms (99.95%) pay equity-based compensation to their AC 

                                                       
11We exclude years before 2004 because there is a substantial increase in audit fees due to required compliance with 

Section 404-(a) of SOX beginning from 2004. This increase leads to a structural change (Kim et al. 2015) that may 
affect the relation between AC chairs’ equity incentives and audit fees.  

12See Section 2 of Engelberg et al. (2013, 87-88) for details on BoardEx and the procedures followed for retrieving 
and matching individual directors and their committee memberships.  
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members over the 12-year sample period. This result is consistent with the current trend of 

widespread use of stocks and options to compensate firms’ outside directors. The last two 

columns of Panel A indicate that the sample is evenly distributed across 2004~2013 except in the 

first year when there are fewer observations. 

[Insert Table 1 Here] 
 
 Panel B presents the average amounts and proportions of total cash and equity-based 

compensation paid to the ACs in our sample. BoardEx only provides the total amount of equity 

compensation. Also, it does not provide separate meeting fees data but includes them in “Others” 

and “Total Compensation.” Therefore, the total cash compensation reported in Panel B does not 

include meeting fees and we do not decompose equity-based compensation into stock and option 

components. Panel B indicates that the average cash compensation and cash proportion increase 

over time. In contrast, the average equity-based compensation increases while the equity 

proportion decreases. The large increase in equity may reflect firms’ increased use of restricted 

stock and decreased use of stock options after the issuance of SFAS 123 (R), which requires the 

expensing of employee stock options (Brown and Lee 2007; Mercer 2008). Finally, the average 

total compensation paid in 2013 is almost double the amount in 2004. This substantial increase 

may indicate that the demand for AC monitoring has increased during our sample period (Miller 

2010; NACD 2014).  

Table 2 provides the sample distribution and descriptive statistics for our main variables 

of interest. Average audit fees remain roughly stable, ranging from a low of about $5.2 million in 

2006 to a high of about $7.1 million in 2011. While AC chairs’ equity delta peaks in 2004~2006 

and then decreases slightly afterward, their equity vega increases steadily and peaks in 

2010~2013. In terms of industry distribution (not tabulated), the following three industries 
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account for more than 70% of our sample: Manufacturing—durables (30.76%), 

manufacturing—nondurables (21.73%), and Transportation and Utilities (17.75%).    

[Insert Table 2 Here] 
 

Panel A of Table 3 reports descriptive statistics for all the variables used in our study. The 

mean value of Ln(AF) is 15.224, comparable to 13.173 reported in Badertscher et al. (2014) and 

14.095 reported in Kim et al. (2015). The mean and median audit report lag are 53.03 days and 

56 days, respectively. The mean value is longer than Ettredge et al.’s (2006) 50 days (2003 

sample) and shorter than Knechel and Payne’s (2001) 68.09 days and Tanyi et al.’s (2010) 62.57 

days (ex-Andersen clients) and 56.08 days (other Big 5 clients with auditor changes). We note 

that our sample observations have 83.5% independent directors on their boards and almost 98% 

are audited by a Big 4 auditor, suggesting that our sample firms have fairly good internal and 

external governance. The auditor’s average industry market share is 28.9%, comparable to 

Gerakos and Syverson’s (2015) finding that in 2010 the market shares of EY, Deloitte, KPMG, 

and PwC are 25.21%, 21.35%, 18.93%, and 29.23%, respectively. Finally, the average AC has 

about four independent directors.  

[Insert Table 3 Here] 
 
   We do not present a correlation matrix because of the large number of variables in the 

model. We do, however, note that AC_DELTA is negatively related to Ln(AF) (significant at the 

0.01 level), indicating that audit fees are decreasing in AC equity incentives. Again, this is 

consistent with our hypotheses H1a and H1c. On the other hand, Ln(AF) is positively associated 

with OTHER_BDSIZE and BDIND (significant at the 0.01 level), suggesting that larger boards 

and boards with more independent directors are more likely to pay higher audit fees. Finally, 

Ln(AF) is negatively related to QUICK, LOSS, and STDCF (significant at the 0.01 level), 
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implying that auditors charge higher audit fees if clients are riskier due to low liquidity, financial 

difficulty, and high cash flow volatility. These results show that while AC equity incentives are 

negatively related to audit fees, board governance is positively related to audit fees. 

 
4. EMPIRICAL RESULTS 

4.1 Main Results 

We report the estimation results of model (1) in the first column of Table 4. The adjusted 

R2 is 0.738 and the F-statistic is significant at the 0.01 level, indicating that our model has very 

good explanatory power for the variation in audit fees. The coefficient on AC_DELTA is 

significantly negative (at the 0.01 level) but the coefficient on AC_VEGA is insignificant. This 

result indicates that the higher the sensitivity of AC equity incentives to stock prices, the lower 

the audit fees. The coefficient on AC_DELTA is -0.022, suggesting that ACs with equity portfolio 

delta in the 75th percentile have audit fees that are, on average, 5.654% lower than audit fees of 

ACs with equity portfolio delta in the 25th percentile (-0.022  [7.4814.911] = -0.05654), 

which represents a reduction of $231,236 in total audit fees (e15.224  0.05654). Even though the 

empirical results are consistent with hypotheses H1a and H1c, they do not allow us to distinguish 

which of these two hypotheses better explains the observed underlying association between AC 

equity incentives and audit fees. We address this issue in the next section. 

[Insert Table 4 Here] 

Turning to the control variables, the coefficient signs are generally consistent with 

expectations. Audit fees are positively associated with firm size (SIZE), operational complexity 

(FOREIGN and SEGMENT), operating risk (LOSS and GC), and board governance 

(OTHER_BDSIZE and BDIND) (all are significant at the 0.05 level or better). In contrast, audit 

fees are negatively related to liquidity (RECINV) (significant at the 0.01 level), suggesting that 
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auditors regard firms with stronger liquidity as less risky and, therefore, charge lower audit fees. 

Different from prior studies, we find a significantly negative association between audit fees and 

firms’ financing activities (LEV and NEW_FIN). One possible reason for the negative association 

between audit fees and leverage (which measures clients’ long-term solvency risk) is that higher 

leverage provides incentive for lenders to monitor the firms (Ang et al. 2000) and stricter 

monitoring by lenders reduces audit risk and, therefore, lowers audit fees (Chaney et al. 2004). 

Nonetheless, we could not find any reason to explain the negative association between audit fees 

and firms’ new issuance of equity or debt. Also, consistent with prior studies, auditors that are 

industry leaders (EXPERTISE) charge higher audit fees (significant at the 0.01 level).  

To evaluate potential multicollinearity concerns, we examine variance inflation factors 

(VIFs) among the independent variables. All of the VIFs are between 1.050 and 2.833, well 

below the 10.0 threshold suggested by Neter (1996), indicating that multicollinearity is not a 

problem in our analyses. 

4.2 Further Analyses 

4.2.1 Reduced audit effort or decreased risk premium? 

Because audit fees are a function of audit effort and a risk premium, and audit effort is 

reflected in audit hours while risk premium is reflected in hourly rate charged (Bell et al. 2001), 

our finding that audit fees decrease with AC equity incentives may result from a reduction in 

audit effort and/or audit hourly rate. In practice, a reduction in hourly rate generally occurs when 

the auditor perceives that the client’s audit risk has decreased. In this case, we expect that audit 

quality is not compromised because the auditor will still exert sufficient audit effort. On the other 

hand, a decrease in audit effort may reduce the probability of the auditor detecting material 

misstatements in the client’s financial statements. Given these divergent reasons, we separate 
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audit effort and audit risk premium to distinguish which of these explanations underlies the 

observed negative relation between audit fees and AC equity portfolio delta reported in Table 4.13  

We use material internal control weaknesses, ICW, as the proxy for audit risk premium 

for two reasons. First, the occurrence of material ICW is associated with lower earnings quality. 

Doyle et al. (2007) find that material ICW are associated with accruals that are not realized as 

cash flows, and Ashbaugh-Skaife et al. (2008) report that firms that remediated previously 

identified ICW have improved accrual quality. This evidence suggests that ICW facilitate 

earnings management and, therefore, reduce the reliability of financial reporting. Second, 

because earnings management is positively associated with auditor litigation risk (Barron et al 

2001; Heninger 2001; Palmrose and Scholz 2004), auditors consider the risk of earnings 

management in their assessments of litigation risk and incorporate this risk into their pricing 

decisions (Bedard and Johnstone 2004; Houston et al. 1999; Johnstone and Bedard 2001). Third, 

since we have controlled for firms’ operating risks using LOSS, GC, and STDCF, any risk 

premium is likely to be attributable to firms’ internal control risk. In light of the above discussion, 

it is reasonable to assume that increased ICW gives rise to higher litigation risk, which in turn 

results in auditors charging a higher risk premium to reduce their exposure to future litigation. As 

shown in the second column of Table 4, the coefficient on ICW is positive and significant at the 

0.01 level. This implies that auditors adjust the risk premium in response to clients’ ICW by 

charging higher audit fees. Therefore, we can rule out the possibility that the decrease in total 

audit fees is due to a reduction in audit hourly rate and the resulting risk premium. 

 We next test whether, after controlling for auditor risk premium adjustment, auditors 

                                                       
13DeFond and Zhang (2014) also emphasize that most audit fee studies do not address whether higher/lower fees are 

due to increased/decreased effort or risk premia. This distinction is critical because additional effort increases audit 
quality, consistent with Caramanis and Lennox’s (2008) finding that increased audit hours reduce firms’ earnings 
management. In contrast, risk premia simply shift the expected litigation cost to the client.   
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reduce audit effort when ACs are compensated with equity pay. Following prior studies (e.g., 

Chan et al. 2012), we use audit report lag to proxy for audit effort. Knechel and Payne (2001) 

show that a lengthy audit report lag is due to more audit hours and effort being devoted to an 

engagement. Ettredge et al. (2006) also document that the reporting of internal control 

weaknesses is associated with longer audit report lag due to extended audit work. We use LAG, 

which is defined as the number of days between a firm’s fiscal year-end and the audit report date, 

as the dependent variable and regress LAG on our test variables AC_DELTA and AC_VEGA and 

the same set of control variables. The third and fourth columns of Table 4 indicate that the 

coefficients on AC_DELTA are negative and significant at the 0.05 level, regardless of whether 

we include ICW. Importantly, the coefficient on ICW is positive and significant at the 0.01 level. 

These results imply that, even though auditors react to firms’ internal control weaknesses by 

exerting more audit effort, larger equity incentives given to the ACs are still associated with 

lower audit effort. This result is consistent with hypothesis H1c, which predicts that the negative 

relation between audit fees and equity incentives is likely due to an ineffective AC decision to 

cut audit fees so that earnings management may not be easily detected. 

4.2.2 Mitigating Endogeneity Concerns 

The results in Table 4 show a negative relation between AC equity incentives and audit 

fees. However, the possibility of an endogenous relation between AC equity incentives and audit 

fees is a concern in our analysis. Prior studies identify three major sources of endogeneity that 

may arise in our setting. The first source is time-invariant unobservable heterogeneity, which 

arises if there are unobservable firm-specific factors that affect both AC equity compensation 

and the determination of audit fees. To address this endogeneity problem, we use a change model 

and include firm fixed effects (Kim et al. 2015; Nikolaev and Van Lent 2005). 
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The first column of Table 5 shows that the coefficient on AC_DELTA is negative and 

significant at the 0.01 level but the coefficient on AC_VEGA remains insignificant. This result 

is consistent with Table 4 and suggests that the change in delta has a significantly negative 

impact on the change in audit fees, while the change in vega has no significant impact. Similarly, 

the second column of Table 5 shows that the coefficients on AC_DELTA and ICW are 

significantly negative and positive, respectively (at the 0.05 level or better). These results imply 

that the change in delta has a significantly negative impact on the change in audit effort, even 

though the change in internal control weaknesses significantly motivates more audit effort. Note 

that the coefficient on vega is significantly negative at the 0.05 level, suggesting that the relation 

between vega and audit effort may not be robust across different research design choices. 

[Insert Table 5 Here] 

We also re-estimate our regression models after including firm fixed effects. Columns (1) 

and (4) of Table 6 indicate that the results from the fixed effects regression are consistent with 

the change analysis results, suggesting that the negative relations between delta and audit fees 

and audit effort are robust to controlling for time-invariant unobservable heterogeneity.  

[Insert Table 6 Here] 

Although using change analyses and including firm fixed effects help address the 

time-invariant unobservable heterogeneity problem, they may not mitigate endogeneity arising 

when an omitted time-variant variable leads to both a change in equity compensation and a 

change in audit fees. We use an instrumental variables approach to address this second source of 

endogeneity. We use the average AC equity portfolio delta and average AC equity portfolio vega 

of other firms in the same 4-digit SIC industry as instruments because firms often rely on 

industry-wide compensation practice when setting AC pay, but industry-wide compensation 
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practice does not affect firms’ idiosyncratic audit risk and audit fees. Our choice of instruments 

is consistent with prior studies examining executive pay issues (e.g., Hanlon et al. 2003; Kim et 

al. 2015; Lev and Sougiannis 1996). 

We implement the instrumental variables approach as follows. In the first stage, we 

regress our equity incentive measures on industry average delta (denoted by IND_DELTA) and 

industry average vega (denoted by IND_VEGA) and all the control variables used in the second 

stage regressions. The adjusted R2 are 0.393 and 0.415 when we use AC_DELTA and AC_VEGA 

as the dependent variables, respectively. The coefficients on IND_DELTA and IND_VEGA are 

both positive and significant at the 0.01 level. Stock and Yogo’s (2004) test for instrument 

validity suggests that both IND_DELTA and IND_VEGA are valid instruments because the F 

statistics for IND_DELTA and IND_VEGA are 24.31 and 22.89, which are much larger than the 

critical value of 9.53 suggested by Stock and Yogo (2004). In the second stage, we use the 

predicted equity incentive values obtained from the first stage regressions (denoted by 

AC_DELTA_PRED and AC_VEGA_PRED) in place of the actual values and estimate regressions 

of audit fees and audit effort on these two predicted equity incentive measures and all control 

variables. The results of the second-stage regressions are reported in columns (2) and (5) of Table 

6. The coefficients on AC_DELTA_PRED are negative and significant at the 0.01 level, 

indicating that the negative relations between equity delta and audit fees and audit effort are 

robust to controlling for endogeneity using an instrumental variables approach.14  

A third source of endogeneity is simultaneity, which arises when the variable of interest 

is also a function of the dependent variable. Specifically, dynamic endogeneity may exist in such 

                                                       
14Note that the instrumental variables approach is subjected to certain limitations. For example, the industry average 

equity delta and vega may not be purely exogenous because other firms in the same 4-digit SIC industry may also 
have unobserved heterogeneities that are correlated with the unobserved heterogeneities of our sample firms, and 
these heterogeneities could affect both director compensation and audit fees (Kim et al. 2015). Therefore, the 
results reported in columns (2) and (5) of Table 6 should be interpreted with caution. 



 

25 
 

a way that the values of the variable of interest in year t are a function of the dependent variable 

in year t-1. This is a potential concern in our setting because past audit fees could be related to 

the current level of AC equity incentives. To address this potential endogeneity problem, we first 

include lagged audit fees as an explanatory variable in model (1), referred to as the dynamic 

model in the following discussion. Next, we follow prior studies (e.g., Blundell and Bond 1998; 

Kim et al. 2015; Wintoki et al. 2012) and adopt a system of two equations that include a dynamic 

model transformed into first-differenced form and a dynamic model in levels form. We then use 

dynamic GMM to estimate the following system of equations using 1-year lagged audit fees as 

the instrument:15 

AC_DELTAt (or AC_VEGAt) = a0 + a1Ln(AF)t-1 + Controls,          (2-1) 

Ln(AF)t = b0 + b1AC_DELTAt (or AC_VEGAt) + Controls.           (2-2) 

Columns (3) and (6) of Table 6 report the results from the dynamic GMM estimation. We 

continue to find significantly negative coefficients on AC_DELTA (significant at the 0.10 level or 

better), suggesting that the negative relations between equity delta and audit fees and audit effort 

hold after controlling for endogeneity based on the dynamic GMM estimator. 

 Overall, our results based on four commonly-used econometric methods (i.e., change 

models, firm fixed effects, instrumental variables, and dynamic GMM) to control for potential 

endogeneity indicate that our findings of a negative relation between AC equity incentives and 

                                                       
15Kim et al. (2015) emphasize that one major problem with dynamic GMM is the lag length of the instrument. 

Importantly, longer lag length of the instrument makes it more exogenous but also reduces the strength of the 
instrument. While Kim et al. (2015) use 4-year lagged audit fees as the instrument, we use 1-year lagged audit fees 
because a literal adoption of Kim et al.’s (2015) approach will highly reduce our sample, leading to weak or even 
biased statistical inferences. To assess the strength of our 1-year lagged audit fees instrument, we use the Hansen 
test of exogeneity and find that the 2 = 26.8 is not significant (p = 0.172). This result cannot reject the null 
hypothesis that our instrument is exogenous. We also estimate a first-stage regression of the endogenous variables 
on the instrument and conduct an F test. We find that the F statistic for the first-stage regression is 15.05, which is 
significant at the 0.01 level and greater than the critical value of 10 suggested by Staiger and Stock (1997). The 
results of these tests indicate that our use of 1-year lagged audit fees is unlikely to result in biased GMM estimates. 
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audit fees reported in Table 4 are unlikely to result from endogeneity.  

4.2.3 Firms’ ex ante litigation risk 

Early studies on auditors’ legal liability indicate that the threat of litigation forces 

auditors to continually assess their lawsuit exposure and incorporate that assessment into the 

planning and pricing of audit services (e.g., Menon and Williams 1994; Palmrose 1988). 

Furthermore, prior studies show that stock price volatility and stock turnover directly affect 

litigation risk because both are directly related to measures of stockholder damages that drive 

plaintiff lawyers’ decisions to file lawsuits (e.g., Alexander 1991). Therefore, audit fees should 

be sensitive to litigation risk differences across client groups (Seetharaman et al. 2002). On the 

other hand, recent studies document that litigation risk affects firms’ equity-based compensation 

(e.g., Jayaraman and Milbourn 2009). These findings suggest that litigation risk affects both the 

value of AC equity incentives as well as the level of audit fees.  

To examine whether our empirical results are sensitive to litigation risk, we use the 

model in Kim and Skinner (2012) to compute each firm’s ex ante litigation risk16 and separate 

the sample into high vs. low litigation risk groups based on the annual medians of these risk 

values. We then create a dummy variable HIGH_RISK that equals one if a firm is in the high 

litigation risk group in a given year, and zero otherwise. We estimate model (1) after adding 

HIGH_RISK and its interactions with AC_DELTA and AC_VEGA. If equity incentives induce 

ACs to demand a lower level of audit, then higher litigation risk will force ACs to pay more audit 

fees to buy higher level audits. We therefore predict that the coefficient on AC_DELTA 

HIGH_RISK is positive. We lose 220 observations due to missing data for calculating 

                                                       
16We use Model (3) instead of Model (4) for two reasons. First, even though Model (4) is an extension of Model (3) 

with two additional lags of annual abnormal stock returns, the addition of these two variables adds relatively little 
explanatory power/predictive ability, and little or no improvement in pseudo-R squared or area under the curve 
(AUC). Second, the inclusion of these two extra variables reduces the sample size substantially. Kim and Skinner 
(2012) regard this as a serious cost to researchers. 
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HIGH_RISK. 

The first two columns of Table 7 indicate that the coefficients on AC_DELTA remain 

negative when we use audit fees and audit report lag as the dependent variables (significant at the 

0.05 level or better). More importantly, the coefficients on AC_DELTAHIGH_RISK are positive 

and significant at the 0.05 level. This evidence again supports hypothesis H1c because, if H1a is 

valid, the coefficients on AC_DELTAHIGH_RISK should be negative or zero.  

[Insert Table 7 Here] 

4.2.4 Relative power of CFO and audit committee 

Beck and Mauldin (2014) report that, despite the AC being responsible for hiring the 

auditor and determining audit fees, more powerful CFOs continue to control the audit fee 

negotiations. Importantly, either the CFO or the AC influences audit fees more when the other is 

less powerful. These findings call into question the effectiveness of Section 301 of SOX with 

respect to the requirement for ACs to independently determine audit fees. To ensure that our 

empirical results are not affected by this potential confounding factor, we follow Beck and 

Mauldin (2014) and use AC chair tenure and CFO tenure to control for their relative power in 

determining audit fees. We sort all firm-year observations into quartiles based on AC chair 

tenure (AC_QUARTILE) and CFO tenure (CFO_QUARTILE). Each set of quartile values ranges 

from 1 to 4. We then create the variable RELATIVE_AC_CFO (which equals AC_QUARTILE  

CFO_QUARTILE) to capture the relative power of the AC chair and the CFO. By definition, 

RELATIVE_AC_CFO ranges from -3 to +3. Positive values of RELATIVE_AC_CFO indicate 

higher AC power relative to CFO power, while negative values suggest higher relative CFO 

power.  

After including RELATIVE_AC_CFO in model (1), the last two columns of Table 7 show 
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that the coefficients on AC_DELTA remain negative and significant at the 0.10 level or better. 

However, inconsistent with Beck and Mauldin (2014), the coefficient on RELATIVE_AC_CFO is 

positive but not significant. One possible reason underlying this inconsistency is that, because 

Beck and Mauldin (2014) compare audit fee changes in the recessionary (i.e., 2008-2009) and 

pre-recessionary periods (i.e., 2006-2007) to isolate the influence of ACs and CFOs on audit fees, 

their empirical results may not be applicable to the periods before and after the recession, which 

are included in our sample.  

4.2.5 Earnings quality and audit fees  

As reported in Tables 4 through 7, the empirical results are consistent with hypothesis 

H1c, which predicts that the negative relation between audit fees and equity incentives is likely 

due to ineffective AC decisions to cut audit fees, leading to a high likelihood that earnings 

management may not be easily detected. To test whether firms whose ACs pay lower audit fees 

have lower earnings quality, we further regress performance-adjusted discretionary accruals and 

accrual quality (Dechow and Dichev 2002) on lagged audit fees and a set of control variables 

that prior research indicates are related to these two accrual-based measures. Table 8 reports that 

there is a significantly negative relation between lagged audit fees and discretionary accruals and 

accrual quality (at the 0.05 level or better), suggesting that lower audit fees in year t-1 are 

associated with lower earnings quality in year t. 

[Insert Table 8 Here] 

4.2.6 Additional tests of the association between equity incentives and audit fees 

We conduct two additional tests to assess the robustness of our primary results reported 

in Table 4. In the first test, we examine whether our results are sensitive to the effect of AS No. 5. 

AS No. 5 was implemented in 2007 and was associated with declines in audit fees for 
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accelerated filers (Doogar et al. 2010; Krishnan et al. 2011). To provide evidence that our results 

are not driven by decreases in fees surrounding the passage of AS No. 5, we divide our sample 

period into two sub-periods, 2004~2006 (pre-AS No. 5) and 2007~2013 (post-AS No. 5). We 

then re-estimate the audit fee and audit report lag regressions separately for each of these two 

subsamples. Unreported results show that the coefficients on AC_DELTA remain negative and 

significant at the 0.05 level or better in both subsamples, indicating that our main results are 

unlikely to be driven by the AS No. 5 effect. 

In the second test, we examine whether our results are sensitive to using an alternative 

measure of AC equity incentives. This measure, labeled EBC%, reflects AC compensation mix, 

i.e., the percentage of AC members’ equity-based compensation to their total compensation. We 

re-estimate all the regressions after replacing AC_DELTA and AC_VEGA with EBC%. Panel B of 

Table 1 indicates that, on average, equity-based compensation accounts for 74.56 percent of total 

compensation. Unreported results show that EBC% is negatively associated with audit fees and 

audit report lag (significant at the 0.01 level), suggesting that AC compensation mix is important 

in determining appropriate audit fees.17 We also follow Kim et al. (2015) and use Ln(EBC), 

which is the natural log of the AC directors’ total equity-based compensation, as an alternative 

measure of AC equity incentives. The empirical results are similar to those obtained when we 

use EBC%. 

4.2.7 Auditor choice decision and management influence 

The statutory requirement that the auditor be appointed by the AC is a regulatory attempt 

to mitigate senior executives’ involvement in the choice of auditor (Dhaliwal et al. 2015). 

                                                       
17Because BoardEx includes AC meeting fees in “Others” and “Total Compensation,” we calculate EBC% using two 

denominators: one is the sum of cash and equity-based compensation and the other is the total compensation 
provided by BoardEx. Both denominator measures give rise to similar results, indicating that our findings are not 
sensitive to the inclusion of meeting fees. 
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Therefore, if equity incentives motivate AC members to compromise their independence by 

reducing the demand for external audits, it is reasonable to assume that these ACs would prefer 

to hire a non-industry expert as the auditor. An industry expert’s knowledge of the industry is 

developed through extensive auditing experience, specialized staff training, and expensive 

investments in information technology. Relative to non-expert auditors, this industry knowledge 

enables expert auditors to provide higher quality audit service to clients (Dunn and Mayhew 

2004; Gul et al. 2010). To test our prediction, we follow prior studies and use the following 

auditor choice model: 

 

EXPERT = 0 + 1AC_DELTA + 2AC_VEGA + 3SIZE + 4LEV + 5NEW_FIN 

 + 6RECINV + 7ROA + 8GROWTH + 9FOREIGN + 10SEGMENT 

 + 11OTHER_BDSIZE + 12BDIND + 13INITIAL 

+ 14ACSIZE + Fixed effects + v,                                    (3) 
 
where the definitions of the independent variables are listed in the Appendix. 

 
The dependent variable EXPERT is an indicator variable that equals one if the firm hires 

an industry expert as its auditor, and zero otherwise. Consistent with prior studies (e.g., Balsam 

et al. 2003; Kim et al. 2015; Krishnan 2003; Lim and Tan 2008), we first use clients’ sales to 

estimate industry market share (MS) of an audit firm as follows:  

∑

∑ ∑
 

The numerator is the sum of the sales of all Jik clients of audit firm i in industry k. The 

denominator is the sales of all Jik clients in industry k, summed over all Ik audit firms in the 

industry. We require a minimum of 20 clients in each two-digit SIC industry to estimate industry 

market share for an audit firm in a given year. We then follow prior studies (e.g., Chung and 
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Kallapur 2003; Francis et al. 2005) and define the auditor with the largest industry market share 

as the industry expert.18 Industry experts can gain larger market share mainly because clients 

appear to believe that industry leaders can provide higher quality audits (Craswell et al. 1995; 

Dunn and Mayhew 2004). Also, it is relatively easier for industry leaders to pursue new clients to 

maintain or expand their market shares (Dunn et al. 2011). 

Conceptually, the above market share measure captures auditors’ industry expertise at the 

national level. Because industry expertise is often tied to individual auditors and their deep 

personal knowledge of clients, recent studies emphasize the importance of distinguishing 

industry expertise at the national and city-office levels (e.g., Francis et al. 2005; Francis and Yu 

2009; Ferguson et al. 2003; Reichelt and Wang 2010). City level industry expertise is based on 

the auditor’s market share within a two-digit SIC industry for a particular city. Following Francis 

et al. (2005), a city is defined using the U.S. Census Bureau’s Metropolitan Statistical Area 

(MSA, 2010 edition). While Audit Analytics provides the geographical cities (not the MSA) 

from audit reports filed in the 10-K, geographic cities are categorized by MSA’s cross-map. An 

audit office is regarded as a city industry leader if it has the largest market share for a 

city-specific industry in a fiscal year. 

Following Francis et al. (2005) and Reichelt and Wang (2010), we measure the 

dependent variable EXPERT using three proxies: NATIONAL, which equals 1 if the auditor is a 

national industry leader but not a city leader; CITY, which equals 1 if the auditor is a city 

industry leader but not a national leader; JOINT, which equals 1 if the auditor is both national 

                                                       
18Some prior studies define an industry expert as an auditor with a market share of 10% or more (e.g., Balsam et al. 

2003; Dunn and Mayhew 2004; Neal and Riley 2004; Reichel and Wang 2010). We do not adopt this approach 
because these cutoff percentages are often arbitrarily determined and may lead to an imprecise measure of industry 
experts (i.e., several CPA firms may all be classified as industry experts when their market shares exceed the 
cutoff).

 



 

32 
 

industry leader and city–specific industry leader.19 The comparison group is all non-industry 

leaders. As reported in the first, third, and fifth columns of Table 9, the coefficients on 

AC_DELTA are negative and significant at the 0.05 level. This result suggests that ACs receiving 

larger equity incentives are less likely to hire national-level, city-level, and joint industry experts 

as auditors. Overall, the empirical evidence supports our hypothesis H1c and is consistent with 

the notion that equity incentives impair AC independence, leading to less effective ACs that are 

more likely to hire non-industry experts. Our study is the first to provide such evidence and we 

regard this as a major contribution to the AC and the corporate governance literatures. 

[Insert Table 9 Here] 

Dhaliwal et al. (2015) show that top management continues to have significant influence 

over auditor selection, at least for the subset of companies that select Big 4 audit firms. This 

study calls into question the effectiveness of Section 301 with respect to the requirement for ACs 

to independently choose auditors. To test whether our empirical results are subjected to this 

potential confounding factor, we adopt Dhaliwal et al.’s (2015) approach in the following ways. 

We first use BoardEx to extract CEOs’ and CFOs’ past employment records and see if each of 

these two top executives has prior working experience at a Big 4. This procedure reduces our 

sample size from 1,707 to 875. We then create an indicator variable MGT_INFLUENCE that 

equals 1 if a firm’s CEO or CFO has prior employment with the Big 4, and 0 otherwise. The 

second, fourth, and last columns of Table 9, which report the results after including 

                                                       
19Some prior research measures industry market share using audit fees earned by an auditor in an industry, as a 

proportion of the total audit fees earned by all auditors that serve that particular industry (e.g., Francis et al. 2005; 
Francis and Yu 2009; Reichelt and Wang 2010). We use client sales instead of audit fees to compute market 
shares for two reasons. First, using sales is consistent with the measure of EXPERTISE used in our regression 
models and prior studies (e.g., Balsam et al. 2003; Kim et al. 2015; Krishnan 2003; Lim and Tan 2008). Second, 
audit fees disclosed in firms’ proxy statements include fees for auditing financial statements and evaluating 
internal controls. Because the cost functions, required knowledge, and legal liabilities of auditing financial 
statements and evaluating internal controls are different, using total audit fees may lead to a noisy measure of 
auditors’ industry expertise. 
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MGT_INFLUENCE in our model (3), indicate that the coefficients on AC_DELTA remain 

negative and significant at the 0.05 level. Inconsistent with Dhaliwal et al. (2015), the 

coefficients on MGT_INFLUENCE are positive but significant only when a firm hires a national 

industry expert as its auditor. These results complement Dhaliwal et al. (2015) and imply that, 

even though management may still be actively involved in national-level auditor selection, larger 

equity incentives paid to the ACs are associated with lower likelihood of hiring national, city, 

and joint industry experts. Therefore, our auditor choice results are not affected by 

management’s influence. 

 
5. SUMMARY AND CONCLUSIONS 

The role of ACs in enhancing financial reporting quality has received much attention in 

the past decade. Therefore, research evidence on factors that may affect the effectiveness of ACs 

is of interest to regulators, boards of directors, and investors. While regulators and the press have 

expressed concerns about whether equity incentives weaken AC oversight effectiveness, extant 

literature provides only limited and mixed results on this issue. In this study, we focus on AC 

equity incentives measured by equity portfolio delta and vega and examine whether these equity 

incentives enhance or impair AC determination of audit fees and auditor choice.  

Using a sample of 1,707 firm observations during 2004 and 2013, we find evidence 

suggesting that equity incentives induce AC members to compromise their independence by 

paying lower audit fees. Second, using audit report lag as the proxy for audit effort, we also find 

a negative relationship between audit effort and AC equity incentives. These findings are robust 

to controlling for endogeneity, firm’s ex ante litigation risk, and relative power of CFOs and ACs. 

Third, we document that ACs receiving larger equity incentives are less likely to hire 

national-level, city-level, and joint industry experts, even though management is still involved in 
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national-level auditor selection. Fourth, firms whose ACs determine to pay a lower level of audit 

fees in the previous year exhibit lower earnings quality in the current year.  

 Our results have important implications for regulators, boards of directors, investors, and 

others. First, while the appointment of auditors and the determination of audit fees are generally 

viewed as solutions to enhance financial reporting quality, our results suggest that choosing an 

appropriate level of equity incentives and compensation for ACs are also important. Second, 

since SOX and the SEC only require directors to be fully independent before they become AC 

members, our findings highlight the need to place restrictions on compensation practices so that 

AC members can maintain independence in fact rather than in appearance and fulfill their duties 

in choosing auditors and agreeing to audit fees. Third, we focus on equity incentives as one 

major factor that could harm AC effectiveness. Future research could examine factors (e.g., 

tenure of membership, penalties for oversight failures) that may also affect other aspects of AC 

effectiveness. 
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APPENDIX  
Variable Definitions 

Variables  Definitions 

Dependent Variables   

Ln(AF)  Natural log of total audit fees for year t. 

LAG   The number of days between a firm’s fiscal year-end and the 
audit report date. 

Test Variable 

AC_DELTA  Price sensitivity of portfolio value, estimated as the change 
in the dollar value of an AC chair’s equity holdings for a 1 
percent change in stock price for year t. 

AC_VEGA  The change in the dollar value of an AC chair’s equity 
holdings for a 1 percent change in the firm’s stock return 
volatility for year t. 

Control Variables  

SIZE  Natural log of total assets in year t. 

LEV  Total debt / Total assets in year t. 

NEW_FIN  An indicator that equals 1 if the firm issued either equity or 
debt during year t and 0 otherwise.

QUICK  (Current assets  Inventory) / Current liabilities in year t. 

RECINV  (Inventory + Accounts Receivable) / Total assets in year t. 

ROA 
 (Net income before taxes and extraordinary items) / Average 

total assets in year t. 

BM  Firm’s book-to-market ratio in year t. 

GROWTH  Sales growth rate in year t. 

FOREIGN  
An indicator that equals 1 if a firm’s foreign assets are 
greater than zero in year t, and 0 otherwise. 

SEGMENT  
Natural log of the number of firm’s business segments in 
year t. 

LOSS  An indicator that equals 1 if a firm’s net income in year t is 
less than zero, and 0 otherwise. 

GC  An indicator that equals 1 if the firm receives a 
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going-concern opinion in year t 1 and 0 otherwise.   

STDCF  
Standard deviation of a firm’s cash flows from operations 
over three years from t2 to t. 

OTHER_BDSIZE  
Natural log of the number of directors who are not AC 
members in year t. 

BDIND  Percentage of independent directors on the board in year t. 

BIG4  
An indicator that equals 1 if a firm is audited by a Big 4 
auditor in year t, and 0 otherwise. 

Ln(NAS)  Natural log of non-audit service fees in year t. 

INITIAL  
An indicator that equals 1 if auditor tenure is less than one 
year, and 0 otherwise. 

EXPERTISE  
The auditor’s industry market share in a four-digit SIC code 
industry based on clients’ sales revenue in year t; 

ACSIZE  Natural log of the number of members in the AC in year t. 
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TABLE 1 
Analysis of AC Compensation 

 
Panel A: Distribution by Years 

 Firms not offering  
Equity-Based Compensation 

Firms offering 
Equity-Based Compensation 

Number of Firm-year Observations 

Year Number Percentage of Total Observations Number Percentage of Total Observations Number Percentage of Total  

2004 0 0.00% 133 100.00% 133 7.80% 

2005 0 0.00% 164 100.00% 164 9.61% 

2006 1 0.53% 186 99.47% 187 10.95% 

2007 0 0.00% 192 100.00% 192 11.25% 

2008 0 0.00% 202 100.00% 202 11.83% 

2009 0 0.00% 162 100.00% 162 9.49% 

2010 0 0.00% 160 100.00% 160 9.37% 

2011 0 0.00% 172 100.00% 172 10.08% 

2012 0 0.00% 163 100.00% 163 9.55% 

2013 0 0.00% 172 100.00% 172 10.08% 

Total 1 0.05% 1,706 99.95% 1,707 100.00% 
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Panel B: Distribution by Compensation Componentsa 

 The Average Amounts of Annual Compensation ($) Compensation Structure (%) 

Year Cashb Equity-based Total  Cash Equity-based 

2004 125,331  530,471 655,802  19.11% 80.89% 

2005 145,738  639,854  785,592  18.55% 81.45% 

2006 163,048 790,172  953,220  17.11% 82.90% 

2007 261,557 1,215,414 1,476,971  17.71% 82.29% 

2008 300,807 746,311 1,047,118  28.73% 71.27% 

2009 323,358  757,572  1,080,930  29.91% 70.09% 

2010 348,594  793,633 1,142,227  30.52% 69.48% 

2011 382,384  894,315  1,276,699  29.95% 70.05% 

2012 371,025  853,691  1,224,716  30.29% 69.71% 

2013 406,500  841,922 1,248,422  32.56% 67.44% 

Average 282,834  806,336  1,089,170 
 

 25.44%  74.56% 

aThe figures reported in this panel represent the dollar amounts and ratios of average cash and equity-based compensation a sample firm pays to all its AC members in 
each year. 

bThe cash compensation does not include meeting fees. 
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TABLE 2 
Sample Distribution and Basic Statistics for Audit Fees and Equity Incentivesa 

 
  AUDIT FEES ($)b AC_DELTAb AC_VEGAb 

Year N Mean Median Mean Median Mean Median 

2004 133 6,026,233.21 3,500,000 6.74 6.94 3.42 3.60 

2005 164 5,968,754.63 3.631,000 6.95 7.17 3.38 3.46 

2006 187 5,204,598.43 3,214,000 6.67 6.91 3.28 3.39 

2007 192 5,808,870.22 3,517,665 5.99 5.94 3.75 3.93 

2008 202 5,763,826.20 3,694,500 5.95 5.93 3.81 3.98 

2009 162 6,686,483.14 4,230,280 5.57 5.45 3.77 3.92 

2010 160 6,035,333.11 4,163,545 6.25 6.31 3.96 4.08 

2011 172 7,074,234.77 5,140,000 6.09 6.18 3.93 4.03 

2012 163 6,515,255.64 4,477,000 5.88 5.66 3.88 4.02 

2013 172 6,723,226.44 4,992,500 5.97 5.91 3.95 4.04 
aThis table reports the sample distribution and basic statistics for audit fees and AC equity incentive measures by year. The final sample comprises 1,707 firm-year 

observations from 2004 to 2013.  
bAUDIT FEES is total audit service fees measured in dollar amounts. AC_DELTA denotes AC chair’s equity sensitivity to a firm’s stock price; AC_VEGA denotes AC 

chair’s equity sensitivity to the volatility of firm’s stock return. See Appendix for definitions of these two variables. 
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TABLE 3 
Descriptive Statistics 

 
Panel A: Statistical Properties of the Full Sample 

 
Variablesa Mean Median Std. Dev. Q1 Q3 1% 99% 

Ln(AF) 15.224 15.226 0.915 14.578 15.844 13.241 17.246 
LAG 53.030 56.000 8.026 51.000 59.000 33.000 75.000 
AC_DELTA 6.193 6.213 1.703 4.911 7.481 2.031 9.373 
AC_VEGA 3.717 3.876 0.601 3.458 4.148 1.536 4.483 

SIZE 8.902 9.038 1.448 8.074 10.005 4.515 11.675 
LEV 0.241 0.233 0.166 0.128 0.341 0.000 0.698 
NEW_FIN 0.975 1.000 0.155 1.000 1.000 0.000 1.000 
QUICK 1.570 1.194 1.162 0.872 1.793 0.345 6.609 
RECINV 0.195 0.178 0.130 0.086 0.273 0.015 0.614 
ROA 0.055 0.057 0.085 0.028 0.096 -0.345 0.260

BM 0.404 0.375 0.829 0.231 0.563 -0.025 1.380

GROWTH 0.091 0.069 0.198 -0.002 0.154 -0.419 0.941

FOREIGN 0.356 0.000 0.479 0.000 1.000 0.000 1.000

SEGMENT 2.572 2.000 1.529 1.000 3.000 1.000 7.000

LOSS 0.115 0.000 0.320 0.000 0.000 0.000 1.000

GC 0.002 0.000 0.048 0.000 0.000 0.000 0.000

STDCF 0.030 0.021 0.032 0.011 0.036 0.002 0.205

OTHER_BDSIZEb 5.898 6.000 1.845 5.000 7.000 1.000 11.000

BDIND 0.835 0.875 0.090 0.800 0.900 0.556 0.929

BIG4 0.977 1.000 0.151 1.000 1.000 0.000 1.000

Ln(NAS) 13.185 13.510 2.211 12.388 14.454 0.000 16.544

INITIAL 0.022 0.000 0.148 0.000 0.000 0.000 1.000

EXPERTISE 0.289 0.278 0.140 0.192 0.377 0.007 0.667

ACSIZEb  4.183 4.000 1.080 3.000 5.000 3.000 7.000 
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Panel B: Mean and Median Tests of the High vs. Low Delta Groups    

Variablea 
Means Medians 

Low Delta   
Groupc 

High Delta 
Groupc 

t statisticsd Low Delta 
Groupc 

 High Delta 
Groupc 

 Wilcoxon z 
 Statisticsd 

Ln(AF) 15.4295 15.0195 9.49*** 15.4771 15.0000 9.79***  

LAG 55.1531 54.9091 -0.60 56.0000 56.0000 0.15  

SIZE 8.6283 9.1763    -7.96*** 8.6283 9.3562 -9.05***  

LEV 0.2145 0.2680      -6.73*** 0.2050 0.2584 -7.09***  

NEW_FIN 0.9836 0.9672  2.19** 1.0000 1.0000     2.19**  

QUICK 1.7675 1.3718     7.14*** 1.3020 1.1243   6.61***  

RECINV 0.1941 0.1968  -0.43 0.1640 0.1940    -1.02  

ROA 0.0595 0.0506     2.16** 0.0671 0.0474 5.23***  

BM 0.3852 0.4222     -0.92 0.3360 0.4230 -6.32***  

GROWTH 0.1264 0.0563     7.44*** 0.0930 0.0411         9.05***  

FOREIGN 0.3665 0.3458      0.89 0.0000 0.0000  0.89  

SEGMENT 2.2927 2.8523 -7.69*** 2.0000 3.0000 -8.05***  

LOSS 0.1077 0.1231  -0.99 0.0000 0.0000 -0.99  

GC 0.0024 0.0024   0.00 0.0000 0.0000  0.001  

STDCF 0.0321 0.0284     2.43** 0.0224 0.0200 2.91***  

OTHER_BDSIZEb 5.3116 5.8072 -4.93*** 5.4303 6.0014 -6.28***  

BDIND 0.8254 0.8545 -4.60*** 0.8570 0.8890 -5.77***  

BIG4 0.9719 0.9812   -1.28 1.0000 1.0000 -1.28  

Ln(NAS) 13.0309 13.3387 -2.88*** 13.4051 13.5920 -3.57***  

INITIAL 0.0258 0.0188    0.98 0.0000 0.0000  0.98  

EXPERTISE 0.2697 0.3081 -5.74*** 0.2639 0.2962 -5.80***  

ACSIZEb 3.8252 4.2888   -9.58*** 3.9988 3.9988 -9.33***  
aSee Appendix for the definitions of all variables. The sample sizes are 1,707 and 1,545 for audit fees and audit effort regressions, respectively. 
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bVariables OTHER_BDSIZE and ACSIZE are measured by the natural log of the numbers of board/committee members. For understandability purpose, we report the 
descriptive statistics of these two variables using their original data. 

cWe first compute each firm’s AC_DELTA and then use the median of all firms’ AC_DELTAs to separate our sample into high Delta vs. low Delta groups.  
dAsterisks ***, **, * indicate two-tailed significance at the 0.01, 0.05, 0.10 levels, respectively.  
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TABLE 4 
Relation between Audit Fees/Audit Effort and AC Equity Incentives 

 

Variablesa        Y = Ln(AF)b 
   

     Y = LAGb 
 

Intercept 9.710*** 9.548***        84.603 ***              82.861* **       
 (52.24) (52.53) (27.37) (27.28) 
AC_DELTA -0.022*** -0.023*** -0.288** -0.286** 
 (-3.00) (-3.07) (-2.38) (-2.42) 
AC_VEGA 0.021 0.021 0.381 0.432 
 (1.02) (1.02) (1.05) (1.22) 
ICW  0.679***  10.420*** 
  (9.62)  (7.96) 
SIZE 0.383*** 0.399*** -2.610*** -2.443*** 
 (29.298) (31.08) (-12.31) (-11.70) 
LEV -0.272*** -0.206*** 1.267 2.184* 
 (-3.55) (-2.75) (1.00) (1.75) 
NEW_FIN -0.145** -0.121* -1.947* -1.961* 
 (-1.96) (-1.67) (-1.65) (-1.71) 
QUICK 0.005 0.013 -0.751*** -0.654*** 
 (0.44) (1.14) (-3.94) (-3.44) 
RECINV -1.134*** -1.173*** -5.621*** -5.003*** 
 (-11.31) (-12.01) (-3.40) (-3.08) 
ROA -0.082 -0.014 -14.451*** -13.030*** 
 (-0.41) (-0.07) (-4.37) (-4.01) 
BM 0.001 -0.003 5.003*** 5.337*** 
 (0.03) (-0.17) (6.49) (7.05) 
GROWTH -0.146** -0.156*** 2.999*** 2.916*** 
 (-2.41) (-2.65) (3.09) (3.07) 
FOREIGN 0.237*** 0.240*** 0.316 0.398 
 (9.64) (10.00) (0.82) (1.05) 
SEGMENT 0.111*** 0.107*** 0.189 0.151 
 (13.03) (12.90) (1.44) (1.17) 
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LOSS 0.179*** 0.151*** -0.285 -0.628 
 (3.54) (3.05) (-0.35) (-0.79) 
GC 1.087*** 1.003*** 12.861** 9.861** 
 (3.77) (3.57) (2.46) (1.99) 
STDCF -0.638 -0.674* 5.391 3.126 
 (-1.56) (-1.69) (0.78) (0.46) 
OTHER_BDSIZE 0.148*** 0.142*** -0.111** -1.259** 
 (4.18) (4.10) (-2.01) (-2.32) 
BDIND 0.696*** 0.711*** -4.147* -3.665* 
 (4.96) (5.21) (-1.83) (-1.65) 
BIG4 0.041 0.087 -1.042 -1.848 
 (0.48) (1.05) (-0.77) (-1.38) 
Ln(NAS) 0.082*** 0.081*** 0.231** 0.237** 
 (13.07) (13.26) (2.36) (2.48) 
INITIAL -0.065 -0.056 0.559 0.831 
 (-0.83) (-0.72) (0.43) (0.66) 
EXPERTISE 0.288*** 0.290*** -4.656*** -4.671*** 
 (3.26) (3.37) (-3.37) (-3.45) 
ACSIZE -0.008 -0.001 0.326 0.224 
 (-0.13) (-0.02) (0.37) (0.26) 
Fixed Effectsc       Included       Included Included Included 
N 1,707 1,707    1,545    1,545 
Adjusted R2         0.738         0.752 0.247 0.276 
F Statistic       219.40***       225.31*** 23.97*** 27.62*** 

aThe dependent variables are the natural log of total audit fees and audit effort (proxied by audit report lag). See appendix for variable definitions. 
bThe t statistics are reported in parentheses. In estimating the t statistics, we use two-way clustering to adjust standard errors. Asterisks *, **, and *** denote two-tailed 
significance levels at 10%, 5%, and 1%, respectively. 

cWe include year and industry fixed effects in the regression models. 
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TABLE 5 
Relation between Audit Fees/Audit Effort and AC Equity Incentives: Controlling for 

Endogeneity Using Change Models 
  

Variablesa Y = Ln(AF)b Y = LAGb 

 
Intercept 0.006        -0.721***          
 (0.93) (-4.10) 
AC_DELTA -0.006*** -0.177** 
 (-2.59) (-2.09) 
AC_VEGA 0.003 0.631** 
 (0.34) (2.22) 
ICW 0.171*** 5.305*** 
 (4.87) (4.69) 
SIZE 0.378*** -0.263 
 (10.39) (-0.24) 
LEV -0.071 -0.363 
 (-0.85) (-0.14) 
NEW_FIN 0.051* 0.256 
 (1.84) (0.32) 
QUICK -0.038*** -0.237 
 (-4.59) (-0.92) 
RECINV 0.160 -12.785** 
 (0.82) (-2.30) 
ROA -0.510*** -1.162 
 (-4.43) (-0.33) 
BM 0.050*** -0.216 
 (7.20) (-0.26) 
GROWTH 0.024 0.064 
 (0.97) (0.09) 
FOREIGN 0.037* 1.097* 
 (1.66) (1.68) 
SEGMENT 0.027** 0.449 
 (2.34) (1.37) 
LOSS 0.027 0.128 
 (1.17) (0.20) 
GC 1.637*** 12.715** 
 (10.99) (2.58) 
STDCF 0.179 -0.346 
 (0.74) (-0.05) 
OTHER_BDSIZE 0.013 -0.724 
 (0.41) (-0.75) 
BDIND -0.070 6.242* 
 (-0.57) (1.68) 
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BIG4 0.319** -9.489 
 (2.19) (-1.41) 
Ln(NAS) 0.016*** 0.210** 
 (4.56) (2.05) 
INITIAL -0.150*** -0.345 
 (-4.96) (-0.39) 
 EXPERTISE 0.181 0.264 
 (1.53) (0.08) 
ACSIZE -0.002 0.698 
 (-0.05) (0.67) 
Fixed Effectsc       Included Included 
N 1,068        939 
Adjusted R2         0.364 0.046 
F Statistic        27.58***         2.98*** 

aThe dependent variables are the natural log of total audit fees and audit effort (proxied by audit report lag). 
See appendix for variable definitions. 

bThe t statistics are reported in parentheses. In estimating the t statistics, we use two-way clustering to adjust 
standard errors. Asterisks *, **, and *** denote two-tailed significance levels at 10%, 5%, and 1%, 
respectively. 

cWe include year and industry fixed effects in the regression models. 
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TABLE 6 
Relation between Audit Fees/Audit Effort and AC Equity Incentives: Controlling for Endogeneity Using Three Alternative 

Approaches 
 

 Y = Ln(AF)a Y = LAGa 

Variablesb 
   Firm  

   Fixed Effect 
   (1) 

Instrumental 
Variablec 

(2)

 Dynamic 
 GMM 

 (3) 

   Firm  
   Fixed Effect 

   (4) 

Instrumental 
Variablec 

(5)

 Dynamic 
 GMM 

 (6) 
  
Intercept 0.084*** 9.339*** 1.212*** 4.740*** 84.395*** 28.734*** 
 (2.82) (48.14) (7.56) (5.43) (26.23) (8.94) 
AC_DELTA -0.015***  -0.034*** -0.361***  -0.139* 
 (-3.37)  (-2.88) (-2.76)  (-1.88) 
AC_VEGA 0.018  0.001 0.641  0.243 
 (1.49)  (0.27) (1.12)  (0.78) 
AC_DELTA_PREDd  -0.122***   -2.816***  
  (-3.21)   (-4.63)  
AC_VEGA_PREDd  0.040***   0.163  
  (2.95)   (0.74)  
LAG_Ln(AF)e   0.836***   0.646*** 
   (66.01)   (31.02) 
ICW 0.295*** 0.681*** 0.251*** 6.626*** 10.453*** -0.754*** 
 (8.05) (9.66) (5.79) (5.48) (8.02) (-4.28) 
SIZE 0.442*** 0.424*** 0.066*** -1.421** -1.981*** 0.099 
 (20.12) (30.91) (7.70) (-2.13) (-8.94) (0.10) 
LEV 0.024 -0.163** -0.025 2.830 2.396* -0.859 
 (0.36) (-2.16) (-0.61) (1.36) (1.90) (-0.99) 
NEW_FIN 0.031 -0.147** 0.049 -0.807 -1.588 -0.151 
 (0.90) (-2.02) (1.35) (-0.83) (-1.37) (-0.99) 
QUICK -0.031*** 0.017 0.003 -0.162 -0.473** -2.709** 
 (-3.68) (1.44) (0.54) (0.61) (-2.50) (-2.05) 
RECINV 0.379** 1.221*** 0.193*** -20.526*** -4.521*** -3.039 
 (2.43) (12.46) (3.46) (-4.48) (-2.78) (-1.10) 
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ROA -0.425*** 0.075 -0.128 -6.100* -9.927*** -0.379 
 (-3.45) (0.38) (-1.23) (-1.70) (-3.03) (-0.59) 
BM 0.039*** -0.001 0.052*** 2.299** 5.412*** 0.939 
 (4.33) (-0.05) (6.41) (2.34) (7.23) (1.22) 
GROWTH 0.010 -0.220*** -0.114*** 1.333 2.876*** 0.376 
 (0.31) (-3.61) (-3.62) (1.49) (2.96) (1.28) 
FOREIGN 0.045** 0.245*** 0.028** 1.301** 0.565 0.037 
 (2.16) (10.21) (2.19) (2.14) (1.50) (0.36) 
SEGMENT 0.044*** 0.107*** 0.013*** 0.845*** 0.086 16.051*** 
 (4.82) (12.89) (2.70) (3.23) (0.67) (3.59) 
LOSS 0.035 0.162*** 0.020 0.004 -0.455 2.053*** 
 (1.36) (3.28) (0.75) (0.01) (-0.58) (3.53) 
GC 1.276*** 1.039*** 1.827*** 10.987* 11.178** 4.825*** 
 (7.06) (3.70) (9.28) (1.74) (2.18) (3.87) 
STDCF 0.269 -0.566 -0.272 0.912 4.268 0.658 
 (1.10) (-1.42) (-1.23) (0.12) (0.63) (0.12) 
OTHER_BDSIZE 0.018 0.151*** -0.013 -1.255 -1.301** -0.537 
 (0.61) (4.35) (-0.72) (-1.48) (-2.40) (-1.24) 
BDIND 0.185* 0.821*** 0.141* -3.514 -1.023 -3.360* 
 (1.92) (5.91) (1.70) (-1.21) (-0.45) (-1.72) 
BIG4 0.345*** -0.113 0.147*** -5.420 -1.556 -0.098 
 (3.22) (-1.36) (3.08) (-1.40) (-1.16) (-0.08) 
Ln(NAS) 0.014*** 0.078*** 0.019*** 0.133 0.207** 0.132 
 (3.61) (12.63) (5.57) (1.11) (2.16) (1.62) 
INITIAL -0.141*** -0.074 -0.226*** 0.622 0.680 -0.534 
 (-4.02) (-0.96) (-5.37) (0.59) (0.54) (-0.54) 
EXPERTISE 0.018 0.239*** -0.047 -6.294** -4.361*** -2.613** 
 (0.17) (2.76) (-1.01) (-2.15) (-3.21) (-2.42) 
ACSIZE 0.021 0.052 -0.018 -0.186 0.690 0.487 
 (0.60) (0.96) (-0.64) (-0.18) (0.79) (0.73) 
Fixed Effectsf       Included       Included Included       Included       Included Included 
N 1,707 1,707    1,068 1,545 1,545      939 
Adjusted R2         0.973         0.752 0.953        0.752        0.284 0.646 
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F Statistic       107.60***       226.05***       897.75***        8.51***       27.611***        72.23*** 

aIn estimating the t statistics, we use two-way clustering to adjust standard errors. Asterisks *, **, and *** denote two-tailed significance levels at 10%, 5%, and 1%, respectively. 
bSee appendix for variable definitions. 
cWe use the average AC equity portfolio delta and vega of other firms in the same 4-digit SIC industry as our instrumental variable. Industry average delta and vega are used as 
instruments because firms often rely on industry-wide pay practice when setting AC pay, but industry-wide pay practices should not affect firms’ idiosyncratic audit risk and audit 
fees. 

dIn the first stage we estimate two separate regressions of equity incentives measures (i.e., delta and vega) on the instrumental variable and all the control variables used in the second 
stage regression. In the second stage, we first compute the predicted values of the equity portfolio delta and vega from the first stage regression (denoted by AC_DELTA_PRED and 
AC_VEGA_PRED, respectively). We then regress audit fees and audit effort on AC_DELTA_PRED, AC_VEGA_PRED, and all control variables. 

eThe first step in our dynamic GMM estimation is to include one lag of audit fees (denoted by LAG_Ln(AF)) because Kim et al. (2015) suggest that audit fees in period t-1 affects AC 
chair’s equity incentives in period t. 

fWe include year and industry fixed effects in the regression models. 
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TABLE 7 
Relation between Audit Fees/Audit Effort and AC’s Equity Incentives: Effects of Litigation Risk and Relative Power of CFO and 

AC  
 
 

 Firms’ Litigation Risk      Relative Power of CFO and AC 

Variablesa Y = Ln(AF)d     Y = LAGd    Y = Ln(AF)d    Y = LAGd

 
Intercept 9.512*** 81.634*** 0.064** 2.433*** 
 (47.29) (22.86) (2.53) (3.43) 
AC_DELTA -0.102** -0.520*** -0.020*** -0.230* 
 (-2.60) (-2.89) (-3.06) (-1.86) 
AC_DELTAHIGH_RISKb 0.028** 0.370**   
 (2.02) (2.09)   
AC_VEGA 0.066** 1.064 0.017 1.191*** 
 (2.33) (1.53) (0.85) (3.03) 
AC_VEGAHIGH_RISKb -0.010 -0.886   
 (-0.95) (-1.21)   
HIGH_RISKb 0.789*** 0.096   
 (4.92) (0.03)   
RELATVE_AC_CFOc   0.054 0.720 
   (1.43) (1.05) 
ICW 0.674*** 10.357*** 0.477*** 8.221*** 
 (9.82) (7.72) (6.79) (5.58) 
SIZE 0.400*** -2.543*** 0.553*** -1.851*** 
 (29.46) (-11.00) (40.64) (-7.28) 
LEV -0.223*** 1.933 -0.215*** 7.001*** 
 (-2.87) (1.40) (-2.64) (4.66) 
NEW_FIN -0.294*** -1.423 -0.101* -2.422** 
 (-3.81) (-1.08) (-1.76) (-2.23) 
QUICK 0.011 -0.568*** -0.029** -0.276 
 (0.91) (-2.83) (-2.47) (-1.23) 
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RECINV 0.750*** -4.532** 1.828*** -6.446** 
 (6.35) (-2.23) (15.18) (-2.92) 
ROA -0.125 -13.999*** -0.408** -6.273 
 (-0.61) (-3.87) (-1.98) (-1.59) 
BM -0.002 4.949*** -0.009 4.991*** 
 (-0.13) (5.84) (-0.20) (5.97) 
GROWTH -0.257*** 3.221*** -0.086 1.022 
 (-4.23) (3.11) (-1.50) (0.96) 
FOREIGN 0.211*** 0.418 0.106*** 0.385 
 (8.52) (1.01) (4.64) (0.90) 
SEGMENT 0.096*** 0.215 0.044*** 0.062 
 (10.85) (1.49) (5.83) (0.45) 
LOSS 0.152*** -0.755 0.096** -0.906 
 (2.87) (-0.85) (2.25) (-1.14) 
GC 0.994*** 9.959* 

   NAf NAf 
 (3.63) (1.88) 
STDCF -0.324 0.768 -0.834** 10.391 
 (-0.79) (0.10) (-2.04) (1.31) 
OTHER_BDSIZE 0.139*** -1.082* 0.213*** -1.722*** 
 (3.91) (-1.83) (6.94) (-3.05) 
BDIND 0.768*** -3.676 1.037*** -0.964 
 (5.42) (-1.51) (8.22) (-0.41) 
BIG4 -0.068 -2.254 0.054 -2.999* 
 (-0.80) (-1.541) (0.57) (-1.75) 
Ln(NAS) 0.072*** 0.318*** 0.055*** 0.324*** 
 (11.16) (3.00) (8.58) (2.77) 
INITIAL -0.081 0.987 -0.014 1.289 
 (-1.01) (0.72) (-0.20) (0.97) 
EXPERTISE -0.327*** -5.100*** -0.397*** -2.391 
 (-3.54) (-3.32) (-4.72) (-1.54) 
ACSIZE 0.025 0.387 0.082* -0.135 
 (0.43) (0.40) (1.80) (-0.16) 
Fixed Effectse Included     Included    Included Included 
N 1,487 1,345   1,537 1,417 
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Adjusted R2 0.764 0.278 0.823         0.321 
F Statistic     186.43***        20.85***       90.50*** 7.88*** 

aThe dependent variables are the natural log of total audit fees and audit effort (proxied by audit report lag). See appendix for variable definitions. 
bWe first compute each firm’s ex ante litigation risk following Kim and Skinner (2012). We then use the annual median of these risk values to partition the 
sample into high and low litigation risk groups. Indicator variable HIGH_RISK equals one if a firm is in the high litigation risk group and zero otherwise.  

cFollowing Beck and Mauldin (2014), we use AC chair’s tenure and CFO tenure to control for their relative power in determining audit fees. We sort all 
firm-year observations into quartiles based on AC chair’s tenure (AC_QUARTILE) and CFO tenure (CFO_QUARTILE). Each set of quartile values ranges 
from 1–4. We then create a variable RELATIVE_AC_CFO = AC_QUARTILE  CFO_QUARTILE to capture the relative power between AC chair and CFO. 
By definition, RELATIVE_AC_CFO ranges from -3 to +3. Positive values of RELATIVE_AC_CFO indicate higher AC relative to CFO power and negative 
values indicate higher CFO relative to AC power. 

dThe t statistics are reported in parentheses. In estimating the t statistics, we use two-way clustering to adjust standard errors. Asterisks *, **, and *** denote 
two-tailed significance levels at 10%, 5%, and 1%, respectively. 

eWe include year and industry fixed effects in the regression models. 
fBecause the AC chair tenure and CFO tenure data are not available for some sample firms, the original sample size is reduced, resulting in no observations 
with firms receiving a going-concern opinion. Therefore, the coefficients on GC cannot be estimated in these two regressions 
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TABLE 8 
Relation between Earnings Quality on Lagged Audit Fees 

 

Variablesa Y = Adj_DAb Y = Accrual Qualityb 

 
Intercept 0.069*** -0.519 
 (12.19) (-0.94) 
LAG_Ln(AF) -0.014** -0.012*** 
 (-1.96) (-3.71) 
SIZE -0.0014*** -0.048* 
 (-3.86) (-1.91) 
OCF -0.024*** -0.065*** 
 (-4.52) (-2.77) 
LEV -0.018*** -0.063* 
 (-3.97) (-1.86) 
LOSS -0.039*** -0.044 
 (-5.41) (-1.19) 
BIG4 -0.002 -0.053** 
 (-1.52) (-2.02) 
GROWTH 0.006*** 0.012*** 
 (4.76) (3.71) 
ABRET 0.005** 0.002 
 (2.47) (0.79) 
ACSIZE -0.002 -0.003 
 (-1.24) (-1.02) 
Fixed Effectsc Included Included 
N 1,626 1,068 
Adjusted R2 0.041  0.037 
F Statistic      23.01*** 143.97*** 

aThe dependent variables are performance-adjusted discretionary accruals and accrual quality. The test 
variable LAG_Ln(AF) is the natural log of total audit fees in year t-1 and the year t control variables are: 
SIZE is the natural log of the firm’s total assets; OCF is operating cash flows; LEV is the financial leverage; 
LOSS is an indicator that equals 1 if firm’s net income in year t is less than zero and 0 otherwise; BIG4 is an 
indicator variable that is equal to one if the firm is audited by a Big 4 auditor and zero otherwise; GROWTH 
is the one-year change in sales growth; ABRET is the one-year market-adjusted buy-and-hold return; 
ACSIZE is the size of firm’s AC.  

bIn estimating the t statistics, we use two-way clustering to adjust standard errors. *, **, and *** denote 
two-tailed significance levels at 10%, 5%, and 1%, respectively.  

cWe include year and industry fixed effects in the regression models. 
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TABLE 9 
Relation between Industry-Expert Auditor Choice and AC Equity Incentives 

 

Variablesa    EXPERT = NATIONALb, c 

(1)               (2)

 
  EXPERT = CITYb, c 
(3)               (4)

     EXPERT = JOINTb, c 
         (5)               (6) 

   
Intercept -3.747*** -5.264*** -3.036*** -3.004*** -4.964*** -4.917*** 
 (20.60) (9.91) (13.44) (13.20) (30.30) (29.88) 
AC_DELTA -0.093** -0.107** -0.083** -0.080** -0.077** -0.074** 
 (7.32) (4.83) (5.61) (5.22) (4.34) (3.96) 
AC_VEGA 0.111 -0.244 0.101 0.101 0.210* 0.210* 
 (1.10) (1.89) (0.91) (0.90) (3.24) (3.22) 
MGT_INFLUENCEd  0.868**  0.252  0.226 
  (4.09)  (1.24)  (0.63) 
SIZE 0.053 0.117 -0.00003 0.003 0.076 0.079 
 (1.03) (1.09) (0.00) (0.003) (1.86) (2.03) 
LEV 0.062 0.994 0.161 0.189 0.231 0.265 
 (0.03) (2.25) (0.22) (0.31) (0.39) (0.51) 
NEW_FIN 0.318 0.753 1.060*** 1.056*** 0.659* 0.654* 
 (0.84) (1.79) (7.37) (7.33) (2.75) (2.71) 
RECINV -1.146** -0.462 0.124 0.119 -0.082 -0.086 
 (6.58) (0.52) (0.08) (0.08) (0.03) (0.03) 
ROA -0.341 -0.684 0.294 0.263 0.055 0.018 
 (0.23) (0.19) (0.18) (0.15) (0.005) (0.001) 
GROWTH -0.044 -0.587 -0.020 -0.021 0.103 0.102 
 (0.02) (1.53) (0.01) (0.005) (0.11) (0.11) 
FOREIGN 0.146 0.355** 0.058 0.066 0.168 0.176 
 (1.77) (4.99) (0.28) (0.36) (2.09) (2.33) 
SEGMENT 0.168*** 0.140*** 0.206*** 0.207*** 0.195*** 0.195*** 
 (20.09) (9.43) (29.65) (29.71) (24.38) (24.33) 
OTHER_BDSIZE 0.178 

(1.24) 
0.061 

(0.06) 
0.279* 

(3.14) 
0.276* 

(3.07) 
0.265 

(2.49) 
0.260 

(2.42) 
BDIND 3.136*** 4.532*** 2.263*** 2.156*** 2.728*** 2.594*** 
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 (20.70) (17.08) (11.34) (10.44) (13.67) (12.58) 
INITIAL -0.663* -0.750 -0.321 -0.325 -1.061** -1.065** 
 (2.80) (1.76) (0.73) (0.75) (4.56) (4.60) 
ACSIZE 0.016 0.018 -0.377 -0.371 -0.140 -0.133 
 (0.004) (0.003) (2.27) (2.20) (0.28) (0.26) 
Fixed Effectse     Included     Included     Included     Included     Included     Included 
N 1,707                   875 1,670                    867 1,670 867 
pseudo R2 0.055     0.075 0.044     0.044 0.067      0.067 
Likelihood Ratio 2        97.25***      68.40***        75.56***      74.63***        115.92***      115.18*** 

aSee appendix for definitions of all variables. 
bThe dependent variable EXPERT is measured as follows. We first use clients’ sales to compute auditors’ industry market shares. We then define the auditor with the largest industry market 
share as the industry expert. We measure the dependent variable EXPERT by three proxies: NATIONAL, which equals 1 if the auditor is a national industry leader but not a city leader, and 
0 otherwise; CITY, which equals 1 if the auditor is a city industry leader but not a national leader, and 0 otherwise; JOINT, which equals 1 if the auditor is both national industry leader and 
city–specific industry leader, and 0 otherwise. 

cIn estimating the 2 statistics, we use two-way clustering to adjust standard errors. *, **, and *** denote two-tailed significance levels at 10%, 5%, and 1%, respectively. 
dWe first use BoardEx to extract CEOs’ and CFOs’ past employment records and see if each of these two top executives has prior working experience at the Big 4. This procedure reduces 
our sample size from 1,707 to 875. We then create an indicator variable MGT_INFLUENCE that equals 1 if a firm’s CEO or CFO has prior employment with the Big 4 and 0 otherwise. 

eWe include year and industry fixed effects in the regression models. 
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1. INTRODUCTION 

We investigate whether and how equity-based compensation (i.e., stocks and options) 

paid to members of the audit committee (AC) is related to audit fees. Over the past decades, the 

pricing of audits has raised serious concerns because auditors may sacrifice independence to 

derive economic benefits from retaining a client (AICPA’s Cohen Report 1978;  Craswell and 

Francis 1999; Francis and Simon 1987; Francis et al. 2005; Johnstone and Bedard 2001; Magee 

and Tseng 1990). This potential impairment of independence has been criticized by regulators 

and market participants as one major reason for the recent accounting scandals. To address 

potential threats to auditor independence, Section 301 of the Sarbanes-Oxley Act (SOX) requires 

that ACs be directly responsible for the compensation and choice of auditors. The underlying 

reasons for the audit fee statutory requirement are that management may determine audit fees in 

the auditor’s favor when it makes auditor compensation decisions (Choi et al. 2010; Kinney and 

Libby 2002) and the auditor may view its role as serving management rather than users of 

financial statements, thus potentially compromising auditor independence. By empowering the 

audit committee to determine auditor compensation, regulators expect to eliminate 

management’s influence over the auditor and to better align the auditor’s incentives with those of 

the board and shareholders. 

However, the widespread use of stocks and options to compensate firms’ non-executive 

AC directors (Engel et al. 2010) 

1 raises a potential concern not addressed by SOX that could 

                                                       
1We also document that, over the post-SOX period 2004-2013, the average percentage of firms that pay equity-based 
compensation to their ACs is 99.95 percent. This finding provides strong evidence that use of AC equity 
compensation is more pervasive than we expect. We provide more details in Section 4.1.      
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adversely affect AC independence.2 Equity-based compensation could impair AC independence 

because it ties AC members’ wealth to the firm’s short-term and long-term financial performance. 

The objectivity of AC directors in determining appropriate audit fee levels may decrease when 

their compensation creates conflicts that induce them to compromise independence (Magilke et 

al. 2009). Prior empirical studies show that option compensation is associated with higher 

likelihood of restatements (e.g., Archambeault et al. 2008) and earnings management (e.g., 

Bedard et al. 2004). In addition, firms that demand less monitoring of financial reporting pay 

more equity-based compensation to their AC directors (Engel et al. 2010).  

Unlike the findings discussed above, the corporate governance literature indicates that it 

may be beneficial to have outside directors own equity because equity ownership aligns their 

interests with those of shareholders (Fama and Jensen 1983; Monks and Minow 2011; 

Williamson 1984) and provides incentives for monitoring by outside directors (Beasley 1996). In 

addition, AC directors have strong economic incentives to maintain their reputation due to 

potential litigation exposure (Lennox and Park 2007; Naiker and Sharma 2009; Naiker et al. 

2013).3 Further, some research finds that outside directors with poor monitoring records are 

disciplined by the labor market (Milgrom and Roberts 1992; Gerety and Lehn 1997). 

Additionally, equity-based compensation could help firms in attracting talented AC members 

who can effectively fulfill the duties delegated by SOX. These findings suggest that when AC 

directors receive more equity-based compensation, they are more likely to exercise due diligence 

to mitigate litigation risk and potential reputation loss.  

                                                       
2AC independence has received much attention from professional bodies and accounting academics because 
independence is the cornerstone on which ACs can effectively exercise their delegated duty (e.g., Lennox and Park 
2007; Menon and Williams 2004, 2008; Naiker and Sharma 2009; Public Oversight Board 1993; Srinivasan 2005). 
See Carcello et al. (2011a) for a detailed review of the literature on ACs. 

3This is consistent with Yermack’s (2004) finding that 40% of total outside director incentives are related to 
reputation, which basically drives the chance to obtain and the risk to lose directorships.  
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The preceding discussion indicates that, despite the requirement of SOX Section 301-(3) 

that all members of the AC be fully independent, the mixed results reported in the corporate 

governance and auditing literatures suggest that the net effect of equity-based compensation on 

AC independence remains an empirical question.4 We attempt to provide evidence on this 

relation. 

Following Armstrong et al. (2013) and Core and Guay (2002), we measure AC 

equity-based incentives using portfolio delta and vega. Delta measures the sensitivity of equity 

holdings to changes in a firm’s stock price while vega measures the sensitivity to changes in the 

volatility of a firm’s stock return. Our hypotheses are predicated on a firm’s stock price (which is 

reflected in delta) and stock return volatility (which is reflected in vega) being related to the 

quality of its financial statements, which is influenced by how effectively the AC determines the 

audit fee level.  

We identify four choices available to an AC that receives equity incentives. First, the AC 

may be more effective in monitoring a firm’s financial reporting because equity pay aligns AC 

members’ interests with those of shareholders. Because more effective oversight enhances firm’s 

internal governance, ACs are likely to demand less external monitoring from the auditor, 

suggesting lower audit quality and/or audit effort, and hence lower total audit fees. We refer to 

this as the alignment choice. Second, a more effective AC may require higher audit quality 

and/or audit effort to insure the credibility of the firm’s financial reports, implying higher audit 

fees. We refer to this as the monitoring choice. Third, AC independence may be compromised 

                                                       
4Prior studies have investigated equity-based compensation in areas such as the differential incentive effects of 
stocks and options on managers’ behavior (e.g., Carpenter 2000; Ross 2004), short-term and long-term 
compensation on monitoring by the board of directors (e.g., Dalton et al. 2003; Hillman and Dalziel 2003), and 
choice between stocks and options (e.g., Kadan and Swinkels 2008). We do not explore or consider these issues. 
Instead, we regard stocks and options as two major components of equity-based compensation and test whether 
they jointly relate to AC effectiveness. 



 

4 
 

because stronger equity incentives tie AC members’ wealth to the firm’s stock performance, 

leading to ACs’ propensity to tolerate earnings management, perhaps to raise or maintain stock 

prices. Under this scenario, AC members may require lower audit quality and/or lower audit 

effort, which will be reflected in lower audit fees. We refer to this as the compromise choice. 

Fourth, ACs may have concerns that shareholders perceive them as less effective because they 

could benefit by not constraining earnings management. To convince shareholders that larger 

equity incentives do not exacerbate this potential agency problem, ACs may require higher audit 

quality and/or higher audit effort, resulting in higher audit fees. We refer to this as the agency 

choice. We attempt to distinguish between these four choices in our empirical analysis. 

Using a sample of 1,707 firm-year observations during 2004-2013, we regress firms’ 

audit fees on AC chairs’ equity portfolio delta and vega.5 We find a significant negative relation 

between AC chairs’ delta and audit fees, but do not find a significant relation between AC chairs’ 

vega and audit fees. These results are robust to controlling for firm, board, auditor, and AC 

characteristics that prior research has documented are related to audit fees, as well as to 

controlling for potential endogeneity. The evidence suggests that audit fees are lower when 

equity holdings tie AC chair’s wealth to stock price, as reflected in portfolio delta. In other words, 

higher stock price sensitivity may motivate the AC to choose a lower audit fee level. This result 

is consistent with the alignment and compromise choices, but not with the monitoring and agency 

choices. 

Having documented a significant negative relation between AC equity incentives and 

                                                       
5We focus on the AC chair instead of the whole committee for several reasons. First, compensation data are available 
for committee chairs but are often not available for other AC members. Second, because chairs are responsible for 
the effective functioning of the committees and establish procedures to govern the committees’ oversight work, 
they are usually more powerful, experienced, knowledgeable, and assume higher litigation risk. Therefore, AC 
chairs’ equity compensation is higher than that of other AC directors. Third, prior accounting and finance research 
generally computes equity delta and vega for a single director (e.g., CEO or CFO) rather than for a committee.    
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audit fees, we next conduct several tests to distinguish between the alignment and compromise 

choices. First, we use audit report lag and internal control weakness to capture audit effort and 

audit risk premium, respectively. The results show that, even though the auditor reacts to internal 

control weaknesses by increasing the risk premium, audit effort still decreases with AC equity 

portfolio delta. These results suggest that the decrease in audit fees is likely not due to a decrease 

in risk premium but rather to a decrease in audit effort and are consistent with the compromise 

choice. Second, if the alignment choice is valid, the AC should always be effective, regardless of 

whether the firm faces high or low litigation risk. However, we find a positive coefficient on 

equity delta for firms with high potential litigation risk. This result is not consistent with the 

alignment choice. Third, we find a negative coefficient on equity delta after controlling for the 

relative power of the CFO and the AC, which Beck and Mauldin (2014) show is related to audit 

fee determination. This result suggests that the findings in support of the compromise choice are 

not affected by the relative power of the CFO and the AC. Fourth, we examine whether firms 

whose ACs pay lower audit fees in year t-1 have lower earnings quality in year t. We find a 

negative relation between lagged audit fees and both discretionary accruals and accrual quality, 

suggesting that lower audit fees are associated with subsequent decreases in earnings quality. 

This result provides further evidence that firms whose ACs pay lower audit fees have a higher 

likelihood of future earnings management, consistent with the compromise choice. Fifth, if the 

compromise choice is valid, we expect that the AC will prefer a non-industry expert auditor to 

reduce the likelihood of detecting earnings management. The results show that ACs are less 

likely to hire national-level, city-level, and joint industry experts. In the last test, we control for 

management’s influence (Dhaliwal et al. 2015) in auditor selection and still find a negative 

relation between hiring an industry expert auditor and portfolio equity delta. This result indicates 
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that our auditor choice result is not sensitive to management influence. Overall, our empirical 

findings are consistent with the compromise choice, which predicts that larger equity incentives 

impair AC independence, leading to lower audit fees and appointment of non-industry-expert 

auditors.6  

Our study makes several contributions to the literature. First, while recent research uses 

earnings management measures (e.g., Bedard et al. 2004), restatement likelihood (e.g., 

Archambeault et al. 2008), internal control weaknesses (e.g., Naiker and Sharma 2009), and 

approval for procuring non-audit services from the current auditors (e.g., Naiker et al. 2013) to 

capture AC effectiveness, no prior study has examined whether equity incentives relate to AC 

independence, which in turn influences the determination of audit fees and auditor choice. Our 

study provides a first attempt at addressing this question. Specifically, we document that equity 

incentives may adversely influence AC ability to independently determine audit fees and appoint 

auditors. Second, even though Section 301-(3) of SOX mandates that all AC members should be 

fully independent, it is possible that these members satisfy this requirement when they are newly 

appointed, but become less independent as they keep receiving equity-based compensation 

during their tenure. Therefore, the answers to the question of whether new regulations are needed 

                                                       
6Sengupta and Zhang (2015) report a positive relation between independent directors’ equity-based compensation 
and firm’s disclosure quality (measured by management earnings guidance and information flow through analysts). 
Our empirical results differ from theirs in three important ways. First, Sengupta and Zhang (2015) adopt the ratio of 
equity-based pay to total pay to measure the effect of equity pay on independent directors. While this ratio captures 
the compensation mix effect, it may not measure how directors’ wealth changes due to the equity pay. Because 
portfolio delta and vega directly link equity incentives to stock prices and volatility of stock returns, they can better 
capture equity compensation’s wealth effect. Second, different from other independent directors, AC members play 
the dual and perhaps conflicting roles of simultaneously managing business operations and overseeing board 
decisions (e.g., Ezzamel and Watson: 1997; Magilke et al. 2009). A recent survey report (NACD 2014) indicates 
that “… Before SOX, board compensation tended to be one-size-fits-all, the same for every board member. After 
SOX, the increased demands on ACs drove initial compensation differentiation in an effort to recognize the impact 
on workload for those members. Before long, compensation committee pay followed suit, with the rise in pressure 
and visibility of that role. Today, it is common to find a three-tiered board compensation structure with ACs at the 
top, then compensation committees, and all remaining committees in a third group.” Finally, because management’s 
earnings guidance is not subjected to audit, the relation between firms’ disclosure quality and the determination of 
audit fees and auditor choice is remote. 



 

7 
 

to govern how ACs should be compensated to ensure their effectiveness over time have 

important policy implications for regulators. Finally, even though prior studies have shown that 

options paid to ACs are associated with lower earnings quality (e.g., Archambeault et al. 2008; 

Bedard et al. 2004; Campbell et al. 2015), they do not explore the underlying reason why equity 

compensation jeopardizes earnings quality. Also, the use of option values may not fully capture 

the wealth effect of equity on AC members. Our study looks into this “black box” by showing 

that stock and option payments may impair AC independence because these equity incentives tie 

AC members’ wealth to firms’ stock prices. Once ACs become less effective, they will purchase 

less audit effort by paying lower audit fees and hiring non-industry experts, resulting in lower 

quality of earnings.  

 The remainder of this paper is organized as follows. Section 2 reviews related research 

and develops our hypotheses. Section 3 describes the basic research design, including the 

dependent and independent variable measures, econometric models, and sample selection 

procedures. Section 4 discusses the empirical findings and Section 5 concludes. 

 
2. PRIOR LITERATURE AND HYPOTHESIS DEVELOPMENT 

2.1 Overview of Related Literature 

2.1.2 Equity-based compensation and audit committee independence 

While Section 301-(3) of SOX requires that members of an AC be fully independent, it is 

silent in how committee members should be compensated to maintain their independence in fact 

over time. Therefore, an investigation of the association between equity-based compensation and 

AC independence is important. Recent empirical studies examine this issue and provide some 

new evidence. For example, using pre-SOX data, Archambeault et al. (2008) find that firms 

whose AC directors receive both short-term and long-term options have a higher likelihood of 
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restatement. Short-term options induce committee members’ short-term orientation that possibly 

undermines their independence, whereas the payoffs from long-term options are highly uncertain 

and may be too small to induce committee members to monitor financial reporting effectively. In 

contrast, Engel et al. (2010) use both pre- and post-SOX data and find that firms are more likely 

to structure AC compensation as fixed pay when there is a high demand for monitoring. 

Specifically, AC compensation increases after SOX. Campbell et al. (2015) use post-SOX data 

and show that options (rather than stocks) paid to the AC members are positively associated with 

the likelihood of beating analyst earnings benchmarks. This evidence suggests that, even after 

SOX, option awards create an economic bond between ACs and firms’ market performance, 

leading to reduced monitoring effectiveness. Keune and Johnstone (2015) also use post-SOX 

data and report that short-term option compensation is more likely to motivate ACs to waive 

managers’ income-decreasing misstatements which, if corrected, would have caused the firms to 

miss analyst forecasts. In contrast, there is a positive relation between long-term option 

compensation and the likelihood that ACs will waive managers’ income-increasing 

misstatements when the firms report just missing, meeting, or beating analyst forecasts. The 

authors conclude that agency conflicts may arise when compensating ACs with options.  

Our study differs from these recent studies in three important ways. First, the use of 

option values in Archambeault et al. (2008), Campbell et al. (2015), and Keune and Johnstone 

(2015) may not appropriately capture the total wealth effect of equity incentives (which includes 

both stocks and options) on AC independence. Equity holdings are a stock measure whereas 

option grants are a flow measure. Core and Guay (2002), Core et al. (2003), and others discuss 

why portfolio delta and vega are more appropriate measures. Moreover, recent studies examining 

the relation between executives’ equity incentives and earnings management stress the 
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importance of including both these measures in the empirical specification. Second, even though 

Engel et al. (2010) find that the demand for monitoring is an important determinant of AC 

compensation, they do not explore whether equity incentives impair or enhance the effectiveness 

of ACs. Finally, Archambeault et al. (2008), Engel et al. (2010), and Campbell et al. (2015) do 

not examine the association between AC independence and audit fees and auditor choice, which 

is the focus of our study. 

2.1.3 Threats to audit committee effectiveness 

 Naiker and Sharma (2009) examine whether the presence of former audit partners on an 

AC harms the committee’s independence, and leads to oversight failure in internal control 

weaknesses. They find that former audit partners who are affiliated with a firm’s current auditors 

enhance AC oversight effectiveness, which in turn improves internal controls and financial 

reporting quality. In a related study, Naiker et al. (2013) examine whether the presence of former 

audit partners on the AC who are affiliated with the current auditors impairs the independence of 

both the AC and the auditors by increasing purchases of non-audit services. The authors 

empirically show that the presence of former audit partners on the AC is negatively associated 

with the procurement of non-audit services from the current auditor. Both studies conclude that 

the 3-year cooling period requirement specified by the NYSE and NASDAQ is not necessary.  

Our study differs from these two studies in two notable ways. First, whereas both these 

studies use the presence of former audit partners affiliated with the current auditor as the threat to 

AC effectiveness, we examine whether equity-based compensation impairs or enhances the 

monitoring effectiveness of ACs. Given the widespread use of equity to compensate AC 

members (Engel et al. 2010), our results inform about the implications of AC compensation 

practices. Second, whereas Naiker and Sharma (2009) and Naiker et al. (2013) use internal 
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control weaknesses and the purchase of non-audit services, respectively, to capture the 

effectiveness of ACs, we examine how AC equity compensation relates to audit pricing and 

auditor choice decisions. Although SOX was passed more than a decade ago, there is little 

archival research using post-SOX data on factors related to audit fee determination and auditor 

selection by ACs. We provide empirical evidence on these issues. 

2.1.4 Audit committees and audit fees  

 More effective ACs may be associated with lower audit fees due to auditors’ lower 

audit risk assessment or ACs’ lower demand for audit effort given their own monitoring 

effectiveness. However, more effective ACs may also be associated with higher audit fees due to 

higher demand for external monitoring to protect their reputational capital and reduce their 

litigation risk (Carcello et al. 2002; Carcello et al. 2011b). Using pre-SOX data, prior studies 

examine the association between AC characteristics and audit fees but provide mixed results. For 

example, some research finds that audit fees increase in AC percentage of outside directors, 

accounting or financial expertise (e.g., Abbott et al. 2003; Carcello et al. 2002), diligence (e.g., 

Lee and Mande 2005), experience, and size (e.g., Vafeas and Waegelein 2007). This is consistent 

with the notion that effective ACs demand greater audit effort. In contrast, other research reports 

that audit fees are negatively associated with AC expertise (e.g., Krishnan and Visvanathan 2009) 

and tenure (e.g., Chan et al. 2013). This result is consistent with the notion that effective ACs are 

associated with lower audit risk and lower demand for external monitoring.7 

Two recent studies use post-SOX data to investigate the association between executives’ 

influences on ACs and audit fees. Bruyneseels and Cardinaels (2014) examine whether CEOs 

                                                       
7The existing literature also shows that audit fees are negatively associated with corporate governance. For example, 
Bedard and Johnstone (2004) find that weak corporate governance increases audit risk, leading to increased audit 
effort and billing rates. Tsui et al. (2001) show that audit fees are negatively associated with the existence of 
independent boards, implying that board governance substitutes for, rather than complements to, external auditing. 
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appoint AC members from their social networks and whether such social ties impair the quality 

of ACs. They show that only non-professional (rather than employment and education) social ties 

harm the quality of ACs, leading to larger discretionary accruals, less demand for audit effort 

(proxied by audit fees), and lower likelihood of receiving a going-concern opinion and internal 

control weakness report. In contrast, Beck and Mauldin (2014) test whether the relative power of 

the CFO and the AC (measured by their corresponding tenures) relates to audit fees. Specifically, 

the authors utilize the 2008-2009 financial crisis as an exogenous shock to ensure that audit fee 

changes are not due to auditors’ endogenous assessment of AC or CFO quality. The empirical 

results indicate that, during the crisis period, there is a larger audit fee reduction when the CFOs 

are more powerful and a smaller audit fee reduction when the ACs are more powerful. These 

findings are consistent with conflicting CFO and AC goals in audit fee determination during the 

crisis period. 

Our study differs from this strand of literature in several important ways. First, while 

prior studies focus on whether AC characteristics and executive influences affect AC 

determination of audit fees, we focus on equity incentives and test whether ACs receiving more 

equity pay demand a higher or lower level of audits. Second, because CEO social ties and CFO 

power8 are not publicly observable to market participants, it is not feasible for regulators to 

implement rules or standards to mitigate the adverse effects of these executive influences on AC 

effectiveness. In contrast, because all listed firms are mandated to disclose their director 

compensation in the proxy statements, AC equity-based compensation is publicly observable to 

investors. Therefore, our study provides evidence based on which regulators could possibly 

                                                       
8Even though less frequently studied, analogous measure conceptually exists for CFO power. For example, 
Finkelstein (1992) suggests that CEO power consists of four major components: structural power, which is CEO’s 
formal position in a company, ownership power, which is CEO’s ownership in a company, expert power, which is 
CEO’s expertise and capability, and prestige power, which is CEO’s social networking ability. Therefore, tenure 
only captures CFO’s expert power but not the other three.      
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specify restrictions on AC compensation practices. Third, audit fees are generally determined by 

audit effort, which is reflected in audit hours, and risk premium, which is reflected in hourly rate 

charged (Bell et al. 2001). Thus, a decrease in audit fees may be due to a decrease in audit effort 

or risk premium, or both. However, many prior studies do not distinguish between these two 

audit fee determinants.9 We test these two determinants separately and show that it is the 

decrease in audit effort that drives the decrease in audit fees. Finally, prior research has not 

examined the association between AC effectiveness and auditor choice. Our study provides a 

first step in addressing this issue.  

2.2 Hypothesis Development 

We reason that when members of an AC receive larger equity incentives from the firm, 

they have four possible choices. First, following the basic concept of alignment theory (Lambert 

et al. 2007; Nyberg et al. 2010) and prior governance literature (e.g., Fama and Jensen 1983; 

Monks and Minow 2011; Williamson 1984), larger equity-based compensation may align AC 

members’ interests with shareholders’ interests (Keune and Johnstone 2015; Lambert 2001), and 

thereby lead to more effective ACs. Since more effective oversight enhances a firm’s internal 

governance system, ACs may demand less external monitoring from their auditors (Chan et al. 

2013; Krishnan and Visvanathan 2009), suggesting a reduction in audit fees. We refer to this as 

the AC alignment choice.  

Second, in contrast to the alignment choice, more effective ACs may also demand higher 

audit quality in order to enhance the integrity of firms’ financial statements (Abbott et al. 2003; 

                                                       
9A lack of distinction between audit effort and risk premium can also be found in research examining the effect of 
audit fees on audit quality. On the one hand, some studies find that higher audit fees imply higher level of audit 
effort, leading to lower likelihood of restatements (Blankley et al. 2012). On the other hand, some studies indicate 
that higher audit fees are indicator of bribery and conspiracies between managers and auditors (Kinney and Libby 
2002). DeFond and Zhang (2014) conclude that an increase in audit fees does not unambiguously indicate higher 
level of audit quality.  
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Carcello et al. 2011b; Knechel and Willekens 2006), maintain their reputation capital (Fama 

1980), and avoid litigation exposure (Lennox and Park 2007; Naiker and Sharma 2009; Naiker et 

al. 2013). Prior research documents that ACs are sensitive to risk (e.g., Krishnan and 

Visvanathan 2009). Because ACs have a direct influence on the scope of auditors’ work (Beasley 

et al. 2009; Carcello et al. 2002), AC demand for high quality audits usually requires greater 

audit effort. This suggests an increase in audit fees. We refer to this as the AC monitoring choice.  

Third, following the basic concept of entrenchment theory (Jensen and Ruback 1983; 

Shleifer and Vishny 1989), entrenched AC members may be more likely to tolerate managers’ 

earnings manipulation to drive up stock price so that they can earn personal gains from 

exercising options or selling stocks. Regulators and the press have expressed serious concerns 

about whether equity-based compensation compromises AC independence, because stocks and 

options tie AC members’ wealth to firms’ short-term and long-term financial performance (e.g., 

Barrier 2002; Millstein 2002; Wall Street Journal 2006). Prior studies also indicate that AC 

economic incentives may, under some circumstances, encourage self-interest rather than 

encouraging actions that benefit the interests of shareholders (e.g., Dalton et al. 2003; Hillman 

and Dalziel 2003). If AC members’ choice is consistent with this self-interest notion, they will be 

less likely to demand more external verification from the auditor, suggesting a reduction in audit 

fees. We refer to this as the AC compromise choice.   

Fourth, somewhat similar to the third choice, AC members receiving more equity 

incentives may have concerns that shareholders perceive them as less effective because they 

could benefit from allowing earnings management. To convince shareholders that larger 

equity-based compensation does not increase agency problems, AC members may pay higher 

audit fees to buy higher quality audits or demand more audit effort. This suggests an increase in 
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audit fees. We refer to this as the AC agency choice. 

The four scenarios discussed above lead to the following four (competing) hypotheses: 

 
H1a (Alignment choice): If higher equity incentives motivate ACs to be more effective 

and to therefore demand less external monitoring from the auditor, then AC equity 
incentives will be negatively related to audit fees. 

  
H1b (Monitoring choice): If higher equity incentives motivate ACs to be more effective 

and to therefore demand more external monitoring from the auditor, then AC 
equity incentives will be positively related to audit fees. 

 
H1c (Compromise choice): If higher equity incentives motivate ACs to be less effective in 

overseeing managers’ reporting behavior and to therefore demand less external 
monitoring from the auditor, then AC equity incentives will be negatively related to 
audit fees. 

  
H1d (Agency choice): If higher equity incentives motivate ACs to reduce perceived 

agency problems and to therefore demand more external monitoring from the 
auditor, then AC equity incentives will be positively related to audit fees. 

 

3. RESEARCH DESIGN 

3.1 Audit Fee Model  

We employ the following model (1) to examine the relation between AC equity 

incentives and audit fees (for brevity, we omit firm and year subscripts):  

 

Ln(AF) = 0 + 1AC_DELTA +2AC_VEGA + 3SIZE + 4LEV + 5NEW_FIN 

+ 6QUICK + 7RECINV + 8ROA + 9BM + 10GROWTH 

+ 11FOREIGN + 12SEGMENT + 13LOSS + 14GC + 15STDCF 

+ 16OTHER_BDSIZE + 17BDIND + 18BIG4 + 19Ln(NAS) 

+ 20INITIAL + 21EXPERTISE + 22ACSIZE + Fixed effects + ,          (1) 
 
We provide detailed variable definitions in the appendix. 

 
Model (1) relates our primary dependent variable, the natural log of audit fees (Ln(AF)), 

to AC chair’s equity incentives (AC_DELTA and AC_VEGA) and several control variables that 
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include previously identified determinants of audit fees. By including these variables, model (1) 

explicitly controls for the normal level of audit fees. Thus, the coefficients on AC_DELTA and 

AC_VEGA (i.e., 1 and 2) represent the relation between abnormal audit fees and the 

component of delta and vega that is orthogonal to the control variables. A negative (positive) 

coefficient on AC_DELTA is consistent with hypotheses H1a and H1c (H1b and H1d). 

The variables of interest are AC chair’s equity incentives, measured as portfolio delta and 

vega. Both variables are estimated following Core and Guay (2002), Armstrong et al. (2013), and 

Kim et al. (2015). Equity portfolio delta is the price sensitivity of portfolio value, estimated as 

the change in the dollar value of an AC chair’s equity holdings for a 1 percent change in stock 

price. Equity portfolio vega is the risk sensitivity of portfolio value, estimated as the change in 

the dollar value of an AC chair’s equity holdings for a 1 percent change in the firm’s stock return 

volatility. We estimate delta and vega separately for each component of the equity portfolio (i.e., 

stocks, new options granted in the current year, exercisable options, and unexercisable options) 

and aggregate all components to obtain portfolio delta and vega for an AC chair. Our test 

variables, AC_DELTA and AC_VEGA, are the natural logarithm of one plus AC chair’s equity 

portfolio delta and vega, respectively. 

Model (1) controls for firm, board, auditor, and AC characteristics that prior studies have 

documented are associated with audit fees (e.g., Balsam et al. 2003; Kim et al. 2015; Kinney and 

Libby 2002; Lim and Tan 2008; Venkataraman et al. 2008).10 The firm-specific characteristics 

include firm size (SIZE), financing activities (LEV and NEW_FIN), short-term liquidity (QUICK 

and RECINV), profitability (ROA), future growth opportunities (BM and GROWTH), operational 

complexity (FOREIGN and SEGMENT), and operating risk (LOSS, GC, and STDCF). The board 

                                                       
10See Hay et al. (2006) for a comprehensive review of the audit fee literature. 
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characteristics include board size (OTHER_BDSIZE) and board independence (BDIND). The 

auditor characteristics include audit quality (BIG4), non-audit service fees (Ln(NAS)), type of 

audit engagement (INITIAL), and auditor industry expertise (EXPERTISE). The AC 

characteristic included is AC size (ACSIZE). See the appendix for detailed definitions of all the 

variables.  

In addition to the variables listed above, we also include year and industry fixed effects to 

control for the potential effects due to macroeconomic, regulatory, and industry-specific factors 

on audit fees (Adams and Ferreira 2009). Because our tests rely on panel data, the residuals may 

be correlated across firms in each year and over time for each firm. Therefore, we cluster 

standard errors by firm and year (Petersen 2009). 

3.2 Sample Selection 

The initial sample consists of 3,946 firm-year observations with complete board 

characteristics and compensation data in BoardEx for the years 2004 through 2013.11, 12 We lose 

2,231 observations when we merge this initial sample with Audit Analytics. We further exclude 

105 observations representing firms in the financial services industry due to differences in their 

financial reporting characteristics. We also exclude 97 observations with missing data in 

COMPUSTAT, resulting in a final sample of 1,707 firm-year observations. To control for the 

potential effects of extreme values, we winsorize observations that fall in the top and bottom 1 

percent of the sample distributions of the dependent and the continuous independent variables.  

 Table 1 shows the distribution of AC compensation by year. Panel A reports that, except 

for one firm in 2006, all other firms (99.95%) pay equity-based compensation to their AC 

                                                       
11We exclude years before 2004 because there is a substantial increase in audit fees due to required compliance with 

Section 404-(a) of SOX beginning from 2004. This increase leads to a structural change (Kim et al. 2015) that may 
affect the relation between AC chairs’ equity incentives and audit fees.  

12See Section 2 of Engelberg et al. (2013, 87-88) for details on BoardEx and the procedures followed for retrieving 
and matching individual directors and their committee memberships.  
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members over the 12-year sample period. This result is consistent with the current trend of 

widespread use of stocks and options to compensate firms’ outside directors. The last two 

columns of Panel A indicate that the sample is evenly distributed across 2004~2013 except in the 

first year when there are fewer observations. 

[Insert Table 1 Here] 
 
 Panel B presents the average amounts and proportions of total cash and equity-based 

compensation paid to the ACs in our sample. BoardEx only provides the total amount of equity 

compensation. Also, it does not provide separate meeting fees data but includes them in “Others” 

and “Total Compensation.” Therefore, the total cash compensation reported in Panel B does not 

include meeting fees and we do not decompose equity-based compensation into stock and option 

components. Panel B indicates that the average cash compensation and cash proportion increase 

over time. In contrast, the average equity-based compensation increases while the equity 

proportion decreases. The large increase in equity may reflect firms’ increased use of restricted 

stock and decreased use of stock options after the issuance of SFAS 123 (R), which requires the 

expensing of employee stock options (Brown and Lee 2007; Mercer 2008). Finally, the average 

total compensation paid in 2013 is almost double the amount in 2004. This substantial increase 

may indicate that the demand for AC monitoring has increased during our sample period (Miller 

2010; NACD 2014).  

Table 2 provides the sample distribution and descriptive statistics for our main variables 

of interest. Average audit fees remain roughly stable, ranging from a low of about $5.2 million in 

2006 to a high of about $7.1 million in 2011. While AC chairs’ equity delta peaks in 2004~2006 

and then decreases slightly afterward, their equity vega increases steadily and peaks in 

2010~2013. In terms of industry distribution (not tabulated), the following three industries 



 

18 
 

account for more than 70% of our sample: Manufacturing—durables (30.76%), 

manufacturing—nondurables (21.73%), and Transportation and Utilities (17.75%).    

[Insert Table 2 Here] 
 

Panel A of Table 3 reports descriptive statistics for all the variables used in our study. The 

mean value of Ln(AF) is 15.224, comparable to 13.173 reported in Badertscher et al. (2014) and 

14.095 reported in Kim et al. (2015). The mean and median audit report lag are 53.03 days and 

56 days, respectively. The mean value is longer than Ettredge et al.’s (2006) 50 days (2003 

sample) and shorter than Knechel and Payne’s (2001) 68.09 days and Tanyi et al.’s (2010) 62.57 

days (ex-Andersen clients) and 56.08 days (other Big 5 clients with auditor changes). We note 

that our sample observations have 83.5% independent directors on their boards and almost 98% 

are audited by a Big 4 auditor, suggesting that our sample firms have fairly good internal and 

external governance. The auditor’s average industry market share is 28.9%, comparable to 

Gerakos and Syverson’s (2015) finding that in 2010 the market shares of EY, Deloitte, KPMG, 

and PwC are 25.21%, 21.35%, 18.93%, and 29.23%, respectively. Finally, the average AC has 

about four independent directors.  

[Insert Table 3 Here] 
 
   We do not present a correlation matrix because of the large number of variables in the 

model. We do, however, note that AC_DELTA is negatively related to Ln(AF) (significant at the 

0.01 level), indicating that audit fees are decreasing in AC equity incentives. Again, this is 

consistent with our hypotheses H1a and H1c. On the other hand, Ln(AF) is positively associated 

with OTHER_BDSIZE and BDIND (significant at the 0.01 level), suggesting that larger boards 

and boards with more independent directors are more likely to pay higher audit fees. Finally, 

Ln(AF) is negatively related to QUICK, LOSS, and STDCF (significant at the 0.01 level), 
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implying that auditors charge higher audit fees if clients are riskier due to low liquidity, financial 

difficulty, and high cash flow volatility. These results show that while AC equity incentives are 

negatively related to audit fees, board governance is positively related to audit fees. 

 
4. EMPIRICAL RESULTS 

4.1 Main Results 

We report the estimation results of model (1) in the first column of Table 4. The adjusted 

R2 is 0.738 and the F-statistic is significant at the 0.01 level, indicating that our model has very 

good explanatory power for the variation in audit fees. The coefficient on AC_DELTA is 

significantly negative (at the 0.01 level) but the coefficient on AC_VEGA is insignificant. This 

result indicates that the higher the sensitivity of AC equity incentives to stock prices, the lower 

the audit fees. The coefficient on AC_DELTA is -0.022, suggesting that ACs with equity portfolio 

delta in the 75th percentile have audit fees that are, on average, 5.654% lower than audit fees of 

ACs with equity portfolio delta in the 25th percentile (-0.022  [7.4814.911] = -0.05654), 

which represents a reduction of $231,236 in total audit fees (e15.224  0.05654). Even though the 

empirical results are consistent with hypotheses H1a and H1c, they do not allow us to distinguish 

which of these two hypotheses better explains the observed underlying association between AC 

equity incentives and audit fees. We address this issue in the next section. 

[Insert Table 4 Here] 

Turning to the control variables, the coefficient signs are generally consistent with 

expectations. Audit fees are positively associated with firm size (SIZE), operational complexity 

(FOREIGN and SEGMENT), operating risk (LOSS and GC), and board governance 

(OTHER_BDSIZE and BDIND) (all are significant at the 0.05 level or better). In contrast, audit 

fees are negatively related to liquidity (RECINV) (significant at the 0.01 level), suggesting that 



 

20 
 

auditors regard firms with stronger liquidity as less risky and, therefore, charge lower audit fees. 

Different from prior studies, we find a significantly negative association between audit fees and 

firms’ financing activities (LEV and NEW_FIN). One possible reason for the negative association 

between audit fees and leverage (which measures clients’ long-term solvency risk) is that higher 

leverage provides incentive for lenders to monitor the firms (Ang et al. 2000) and stricter 

monitoring by lenders reduces audit risk and, therefore, lowers audit fees (Chaney et al. 2004). 

Nonetheless, we could not find any reason to explain the negative association between audit fees 

and firms’ new issuance of equity or debt. Also, consistent with prior studies, auditors that are 

industry leaders (EXPERTISE) charge higher audit fees (significant at the 0.01 level).  

To evaluate potential multicollinearity concerns, we examine variance inflation factors 

(VIFs) among the independent variables. All of the VIFs are between 1.050 and 2.833, well 

below the 10.0 threshold suggested by Neter (1996), indicating that multicollinearity is not a 

problem in our analyses. 

4.2 Further Analyses 

4.2.1 Reduced audit effort or decreased risk premium? 

Because audit fees are a function of audit effort and a risk premium, and audit effort is 

reflected in audit hours while risk premium is reflected in hourly rate charged (Bell et al. 2001), 

our finding that audit fees decrease with AC equity incentives may result from a reduction in 

audit effort and/or audit hourly rate. In practice, a reduction in hourly rate generally occurs when 

the auditor perceives that the client’s audit risk has decreased. In this case, we expect that audit 

quality is not compromised because the auditor will still exert sufficient audit effort. On the other 

hand, a decrease in audit effort may reduce the probability of the auditor detecting material 

misstatements in the client’s financial statements. Given these divergent reasons, we separate 
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audit effort and audit risk premium to distinguish which of these explanations underlies the 

observed negative relation between audit fees and AC equity portfolio delta reported in Table 4.13  

We use material internal control weaknesses, ICW, as the proxy for audit risk premium 

for two reasons. First, the occurrence of material ICW is associated with lower earnings quality. 

Doyle et al. (2007) find that material ICW are associated with accruals that are not realized as 

cash flows, and Ashbaugh-Skaife et al. (2008) report that firms that remediated previously 

identified ICW have improved accrual quality. This evidence suggests that ICW facilitate 

earnings management and, therefore, reduce the reliability of financial reporting. Second, 

because earnings management is positively associated with auditor litigation risk (Barron et al 

2001; Heninger 2001; Palmrose and Scholz 2004), auditors consider the risk of earnings 

management in their assessments of litigation risk and incorporate this risk into their pricing 

decisions (Bedard and Johnstone 2004; Houston et al. 1999; Johnstone and Bedard 2001). Third, 

since we have controlled for firms’ operating risks using LOSS, GC, and STDCF, any risk 

premium is likely to be attributable to firms’ internal control risk. In light of the above discussion, 

it is reasonable to assume that increased ICW gives rise to higher litigation risk, which in turn 

results in auditors charging a higher risk premium to reduce their exposure to future litigation. As 

shown in the second column of Table 4, the coefficient on ICW is positive and significant at the 

0.01 level. This implies that auditors adjust the risk premium in response to clients’ ICW by 

charging higher audit fees. Therefore, we can rule out the possibility that the decrease in total 

audit fees is due to a reduction in audit hourly rate and the resulting risk premium. 

 We next test whether, after controlling for auditor risk premium adjustment, auditors 

                                                       
13DeFond and Zhang (2014) also emphasize that most audit fee studies do not address whether higher/lower fees are 

due to increased/decreased effort or risk premia. This distinction is critical because additional effort increases audit 
quality, consistent with Caramanis and Lennox’s (2008) finding that increased audit hours reduce firms’ earnings 
management. In contrast, risk premia simply shift the expected litigation cost to the client.   
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reduce audit effort when ACs are compensated with equity pay. Following prior studies (e.g., 

Chan et al. 2012), we use audit report lag to proxy for audit effort. Knechel and Payne (2001) 

show that a lengthy audit report lag is due to more audit hours and effort being devoted to an 

engagement. Ettredge et al. (2006) also document that the reporting of internal control 

weaknesses is associated with longer audit report lag due to extended audit work. We use LAG, 

which is defined as the number of days between a firm’s fiscal year-end and the audit report date, 

as the dependent variable and regress LAG on our test variables AC_DELTA and AC_VEGA and 

the same set of control variables. The third and fourth columns of Table 4 indicate that the 

coefficients on AC_DELTA are negative and significant at the 0.05 level, regardless of whether 

we include ICW. Importantly, the coefficient on ICW is positive and significant at the 0.01 level. 

These results imply that, even though auditors react to firms’ internal control weaknesses by 

exerting more audit effort, larger equity incentives given to the ACs are still associated with 

lower audit effort. This result is consistent with hypothesis H1c, which predicts that the negative 

relation between audit fees and equity incentives is likely due to an ineffective AC decision to 

cut audit fees so that earnings management may not be easily detected. 

4.2.2 Mitigating Endogeneity Concerns 

The results in Table 4 show a negative relation between AC equity incentives and audit 

fees. However, the possibility of an endogenous relation between AC equity incentives and audit 

fees is a concern in our analysis. Prior studies identify three major sources of endogeneity that 

may arise in our setting. The first source is time-invariant unobservable heterogeneity, which 

arises if there are unobservable firm-specific factors that affect both AC equity compensation 

and the determination of audit fees. To address this endogeneity problem, we use a change model 

and include firm fixed effects (Kim et al. 2015; Nikolaev and Van Lent 2005). 
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The first column of Table 5 shows that the coefficient on AC_DELTA is negative and 

significant at the 0.01 level but the coefficient on AC_VEGA remains insignificant. This result 

is consistent with Table 4 and suggests that the change in delta has a significantly negative 

impact on the change in audit fees, while the change in vega has no significant impact. Similarly, 

the second column of Table 5 shows that the coefficients on AC_DELTA and ICW are 

significantly negative and positive, respectively (at the 0.05 level or better). These results imply 

that the change in delta has a significantly negative impact on the change in audit effort, even 

though the change in internal control weaknesses significantly motivates more audit effort. Note 

that the coefficient on vega is significantly negative at the 0.05 level, suggesting that the relation 

between vega and audit effort may not be robust across different research design choices. 

[Insert Table 5 Here] 

We also re-estimate our regression models after including firm fixed effects. Columns (1) 

and (4) of Table 6 indicate that the results from the fixed effects regression are consistent with 

the change analysis results, suggesting that the negative relations between delta and audit fees 

and audit effort are robust to controlling for time-invariant unobservable heterogeneity.  

[Insert Table 6 Here] 

Although using change analyses and including firm fixed effects help address the 

time-invariant unobservable heterogeneity problem, they may not mitigate endogeneity arising 

when an omitted time-variant variable leads to both a change in equity compensation and a 

change in audit fees. We use an instrumental variables approach to address this second source of 

endogeneity. We use the average AC equity portfolio delta and average AC equity portfolio vega 

of other firms in the same 4-digit SIC industry as instruments because firms often rely on 

industry-wide compensation practice when setting AC pay, but industry-wide compensation 
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practice does not affect firms’ idiosyncratic audit risk and audit fees. Our choice of instruments 

is consistent with prior studies examining executive pay issues (e.g., Hanlon et al. 2003; Kim et 

al. 2015; Lev and Sougiannis 1996). 

We implement the instrumental variables approach as follows. In the first stage, we 

regress our equity incentive measures on industry average delta (denoted by IND_DELTA) and 

industry average vega (denoted by IND_VEGA) and all the control variables used in the second 

stage regressions. The adjusted R2 are 0.393 and 0.415 when we use AC_DELTA and AC_VEGA 

as the dependent variables, respectively. The coefficients on IND_DELTA and IND_VEGA are 

both positive and significant at the 0.01 level. Stock and Yogo’s (2004) test for instrument 

validity suggests that both IND_DELTA and IND_VEGA are valid instruments because the F 

statistics for IND_DELTA and IND_VEGA are 24.31 and 22.89, which are much larger than the 

critical value of 9.53 suggested by Stock and Yogo (2004). In the second stage, we use the 

predicted equity incentive values obtained from the first stage regressions (denoted by 

AC_DELTA_PRED and AC_VEGA_PRED) in place of the actual values and estimate regressions 

of audit fees and audit effort on these two predicted equity incentive measures and all control 

variables. The results of the second-stage regressions are reported in columns (2) and (5) of Table 

6. The coefficients on AC_DELTA_PRED are negative and significant at the 0.01 level, 

indicating that the negative relations between equity delta and audit fees and audit effort are 

robust to controlling for endogeneity using an instrumental variables approach.14  

A third source of endogeneity is simultaneity, which arises when the variable of interest 

is also a function of the dependent variable. Specifically, dynamic endogeneity may exist in such 

                                                       
14Note that the instrumental variables approach is subjected to certain limitations. For example, the industry average 

equity delta and vega may not be purely exogenous because other firms in the same 4-digit SIC industry may also 
have unobserved heterogeneities that are correlated with the unobserved heterogeneities of our sample firms, and 
these heterogeneities could affect both director compensation and audit fees (Kim et al. 2015). Therefore, the 
results reported in columns (2) and (5) of Table 6 should be interpreted with caution. 
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a way that the values of the variable of interest in year t are a function of the dependent variable 

in year t-1. This is a potential concern in our setting because past audit fees could be related to 

the current level of AC equity incentives. To address this potential endogeneity problem, we first 

include lagged audit fees as an explanatory variable in model (1), referred to as the dynamic 

model in the following discussion. Next, we follow prior studies (e.g., Blundell and Bond 1998; 

Kim et al. 2015; Wintoki et al. 2012) and adopt a system of two equations that include a dynamic 

model transformed into first-differenced form and a dynamic model in levels form. We then use 

dynamic GMM to estimate the following system of equations using 1-year lagged audit fees as 

the instrument:15 

AC_DELTAt (or AC_VEGAt) = a0 + a1Ln(AF)t-1 + Controls,          (2-1) 

Ln(AF)t = b0 + b1AC_DELTAt (or AC_VEGAt) + Controls.           (2-2) 

Columns (3) and (6) of Table 6 report the results from the dynamic GMM estimation. We 

continue to find significantly negative coefficients on AC_DELTA (significant at the 0.10 level or 

better), suggesting that the negative relations between equity delta and audit fees and audit effort 

hold after controlling for endogeneity based on the dynamic GMM estimator. 

 Overall, our results based on four commonly-used econometric methods (i.e., change 

models, firm fixed effects, instrumental variables, and dynamic GMM) to control for potential 

endogeneity indicate that our findings of a negative relation between AC equity incentives and 

                                                       
15Kim et al. (2015) emphasize that one major problem with dynamic GMM is the lag length of the instrument. 

Importantly, longer lag length of the instrument makes it more exogenous but also reduces the strength of the 
instrument. While Kim et al. (2015) use 4-year lagged audit fees as the instrument, we use 1-year lagged audit fees 
because a literal adoption of Kim et al.’s (2015) approach will highly reduce our sample, leading to weak or even 
biased statistical inferences. To assess the strength of our 1-year lagged audit fees instrument, we use the Hansen 
test of exogeneity and find that the 2 = 26.8 is not significant (p = 0.172). This result cannot reject the null 
hypothesis that our instrument is exogenous. We also estimate a first-stage regression of the endogenous variables 
on the instrument and conduct an F test. We find that the F statistic for the first-stage regression is 15.05, which is 
significant at the 0.01 level and greater than the critical value of 10 suggested by Staiger and Stock (1997). The 
results of these tests indicate that our use of 1-year lagged audit fees is unlikely to result in biased GMM estimates. 
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audit fees reported in Table 4 are unlikely to result from endogeneity.  

4.2.3 Firms’ ex ante litigation risk 

Early studies on auditors’ legal liability indicate that the threat of litigation forces 

auditors to continually assess their lawsuit exposure and incorporate that assessment into the 

planning and pricing of audit services (e.g., Menon and Williams 1994; Palmrose 1988). 

Furthermore, prior studies show that stock price volatility and stock turnover directly affect 

litigation risk because both are directly related to measures of stockholder damages that drive 

plaintiff lawyers’ decisions to file lawsuits (e.g., Alexander 1991). Therefore, audit fees should 

be sensitive to litigation risk differences across client groups (Seetharaman et al. 2002). On the 

other hand, recent studies document that litigation risk affects firms’ equity-based compensation 

(e.g., Jayaraman and Milbourn 2009). These findings suggest that litigation risk affects both the 

value of AC equity incentives as well as the level of audit fees.  

To examine whether our empirical results are sensitive to litigation risk, we use the 

model in Kim and Skinner (2012) to compute each firm’s ex ante litigation risk16 and separate 

the sample into high vs. low litigation risk groups based on the annual medians of these risk 

values. We then create a dummy variable HIGH_RISK that equals one if a firm is in the high 

litigation risk group in a given year, and zero otherwise. We estimate model (1) after adding 

HIGH_RISK and its interactions with AC_DELTA and AC_VEGA. If equity incentives induce 

ACs to demand a lower level of audit, then higher litigation risk will force ACs to pay more audit 

fees to buy higher level audits. We therefore predict that the coefficient on AC_DELTA 

HIGH_RISK is positive. We lose 220 observations due to missing data for calculating 

                                                       
16We use Model (3) instead of Model (4) for two reasons. First, even though Model (4) is an extension of Model (3) 

with two additional lags of annual abnormal stock returns, the addition of these two variables adds relatively little 
explanatory power/predictive ability, and little or no improvement in pseudo-R squared or area under the curve 
(AUC). Second, the inclusion of these two extra variables reduces the sample size substantially. Kim and Skinner 
(2012) regard this as a serious cost to researchers. 
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HIGH_RISK. 

The first two columns of Table 7 indicate that the coefficients on AC_DELTA remain 

negative when we use audit fees and audit report lag as the dependent variables (significant at the 

0.05 level or better). More importantly, the coefficients on AC_DELTAHIGH_RISK are positive 

and significant at the 0.05 level. This evidence again supports hypothesis H1c because, if H1a is 

valid, the coefficients on AC_DELTAHIGH_RISK should be negative or zero.  

[Insert Table 7 Here] 

4.2.4 Relative power of CFO and audit committee 

Beck and Mauldin (2014) report that, despite the AC being responsible for hiring the 

auditor and determining audit fees, more powerful CFOs continue to control the audit fee 

negotiations. Importantly, either the CFO or the AC influences audit fees more when the other is 

less powerful. These findings call into question the effectiveness of Section 301 of SOX with 

respect to the requirement for ACs to independently determine audit fees. To ensure that our 

empirical results are not affected by this potential confounding factor, we follow Beck and 

Mauldin (2014) and use AC chair tenure and CFO tenure to control for their relative power in 

determining audit fees. We sort all firm-year observations into quartiles based on AC chair 

tenure (AC_QUARTILE) and CFO tenure (CFO_QUARTILE). Each set of quartile values ranges 

from 1 to 4. We then create the variable RELATIVE_AC_CFO (which equals AC_QUARTILE  

CFO_QUARTILE) to capture the relative power of the AC chair and the CFO. By definition, 

RELATIVE_AC_CFO ranges from -3 to +3. Positive values of RELATIVE_AC_CFO indicate 

higher AC power relative to CFO power, while negative values suggest higher relative CFO 

power.  

After including RELATIVE_AC_CFO in model (1), the last two columns of Table 7 show 
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that the coefficients on AC_DELTA remain negative and significant at the 0.10 level or better. 

However, inconsistent with Beck and Mauldin (2014), the coefficient on RELATIVE_AC_CFO is 

positive but not significant. One possible reason underlying this inconsistency is that, because 

Beck and Mauldin (2014) compare audit fee changes in the recessionary (i.e., 2008-2009) and 

pre-recessionary periods (i.e., 2006-2007) to isolate the influence of ACs and CFOs on audit fees, 

their empirical results may not be applicable to the periods before and after the recession, which 

are included in our sample.  

4.2.5 Earnings quality and audit fees  

As reported in Tables 4 through 7, the empirical results are consistent with hypothesis 

H1c, which predicts that the negative relation between audit fees and equity incentives is likely 

due to ineffective AC decisions to cut audit fees, leading to a high likelihood that earnings 

management may not be easily detected. To test whether firms whose ACs pay lower audit fees 

have lower earnings quality, we further regress performance-adjusted discretionary accruals and 

accrual quality (Dechow and Dichev 2002) on lagged audit fees and a set of control variables 

that prior research indicates are related to these two accrual-based measures. Table 8 reports that 

there is a significantly negative relation between lagged audit fees and discretionary accruals and 

accrual quality (at the 0.05 level or better), suggesting that lower audit fees in year t-1 are 

associated with lower earnings quality in year t. 

[Insert Table 8 Here] 

4.2.6 Additional tests of the association between equity incentives and audit fees 

We conduct two additional tests to assess the robustness of our primary results reported 

in Table 4. In the first test, we examine whether our results are sensitive to the effect of AS No. 5. 

AS No. 5 was implemented in 2007 and was associated with declines in audit fees for 
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accelerated filers (Doogar et al. 2010; Krishnan et al. 2011). To provide evidence that our results 

are not driven by decreases in fees surrounding the passage of AS No. 5, we divide our sample 

period into two sub-periods, 2004~2006 (pre-AS No. 5) and 2007~2013 (post-AS No. 5). We 

then re-estimate the audit fee and audit report lag regressions separately for each of these two 

subsamples. Unreported results show that the coefficients on AC_DELTA remain negative and 

significant at the 0.05 level or better in both subsamples, indicating that our main results are 

unlikely to be driven by the AS No. 5 effect. 

In the second test, we examine whether our results are sensitive to using an alternative 

measure of AC equity incentives. This measure, labeled EBC%, reflects AC compensation mix, 

i.e., the percentage of AC members’ equity-based compensation to their total compensation. We 

re-estimate all the regressions after replacing AC_DELTA and AC_VEGA with EBC%. Panel B of 

Table 1 indicates that, on average, equity-based compensation accounts for 74.56 percent of total 

compensation. Unreported results show that EBC% is negatively associated with audit fees and 

audit report lag (significant at the 0.01 level), suggesting that AC compensation mix is important 

in determining appropriate audit fees.17 We also follow Kim et al. (2015) and use Ln(EBC), 

which is the natural log of the AC directors’ total equity-based compensation, as an alternative 

measure of AC equity incentives. The empirical results are similar to those obtained when we 

use EBC%. 

4.2.7 Auditor choice decision and management influence 

The statutory requirement that the auditor be appointed by the AC is a regulatory attempt 

to mitigate senior executives’ involvement in the choice of auditor (Dhaliwal et al. 2015). 

                                                       
17Because BoardEx includes AC meeting fees in “Others” and “Total Compensation,” we calculate EBC% using two 

denominators: one is the sum of cash and equity-based compensation and the other is the total compensation 
provided by BoardEx. Both denominator measures give rise to similar results, indicating that our findings are not 
sensitive to the inclusion of meeting fees. 
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Therefore, if equity incentives motivate AC members to compromise their independence by 

reducing the demand for external audits, it is reasonable to assume that these ACs would prefer 

to hire a non-industry expert as the auditor. An industry expert’s knowledge of the industry is 

developed through extensive auditing experience, specialized staff training, and expensive 

investments in information technology. Relative to non-expert auditors, this industry knowledge 

enables expert auditors to provide higher quality audit service to clients (Dunn and Mayhew 

2004; Gul et al. 2010). To test our prediction, we follow prior studies and use the following 

auditor choice model: 

 

EXPERT = 0 + 1AC_DELTA + 2AC_VEGA + 3SIZE + 4LEV + 5NEW_FIN 

 + 6RECINV + 7ROA + 8GROWTH + 9FOREIGN + 10SEGMENT 

 + 11OTHER_BDSIZE + 12BDIND + 13INITIAL 

+ 14ACSIZE + Fixed effects + v,                                    (3) 
 
where the definitions of the independent variables are listed in the Appendix. 

 
The dependent variable EXPERT is an indicator variable that equals one if the firm hires 

an industry expert as its auditor, and zero otherwise. Consistent with prior studies (e.g., Balsam 

et al. 2003; Kim et al. 2015; Krishnan 2003; Lim and Tan 2008), we first use clients’ sales to 

estimate industry market share (MS) of an audit firm as follows:  

∑

∑ ∑
 

The numerator is the sum of the sales of all Jik clients of audit firm i in industry k. The 

denominator is the sales of all Jik clients in industry k, summed over all Ik audit firms in the 

industry. We require a minimum of 20 clients in each two-digit SIC industry to estimate industry 

market share for an audit firm in a given year. We then follow prior studies (e.g., Chung and 
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Kallapur 2003; Francis et al. 2005) and define the auditor with the largest industry market share 

as the industry expert.18 Industry experts can gain larger market share mainly because clients 

appear to believe that industry leaders can provide higher quality audits (Craswell et al. 1995; 

Dunn and Mayhew 2004). Also, it is relatively easier for industry leaders to pursue new clients to 

maintain or expand their market shares (Dunn et al. 2011). 

Conceptually, the above market share measure captures auditors’ industry expertise at the 

national level. Because industry expertise is often tied to individual auditors and their deep 

personal knowledge of clients, recent studies emphasize the importance of distinguishing 

industry expertise at the national and city-office levels (e.g., Francis et al. 2005; Francis and Yu 

2009; Ferguson et al. 2003; Reichelt and Wang 2010). City level industry expertise is based on 

the auditor’s market share within a two-digit SIC industry for a particular city. Following Francis 

et al. (2005), a city is defined using the U.S. Census Bureau’s Metropolitan Statistical Area 

(MSA, 2010 edition). While Audit Analytics provides the geographical cities (not the MSA) 

from audit reports filed in the 10-K, geographic cities are categorized by MSA’s cross-map. An 

audit office is regarded as a city industry leader if it has the largest market share for a 

city-specific industry in a fiscal year. 

Following Francis et al. (2005) and Reichelt and Wang (2010), we measure the 

dependent variable EXPERT using three proxies: NATIONAL, which equals 1 if the auditor is a 

national industry leader but not a city leader; CITY, which equals 1 if the auditor is a city 

industry leader but not a national leader; JOINT, which equals 1 if the auditor is both national 

                                                       
18Some prior studies define an industry expert as an auditor with a market share of 10% or more (e.g., Balsam et al. 

2003; Dunn and Mayhew 2004; Neal and Riley 2004; Reichel and Wang 2010). We do not adopt this approach 
because these cutoff percentages are often arbitrarily determined and may lead to an imprecise measure of industry 
experts (i.e., several CPA firms may all be classified as industry experts when their market shares exceed the 
cutoff).

 



 

32 
 

industry leader and city–specific industry leader.19 The comparison group is all non-industry 

leaders. As reported in the first, third, and fifth columns of Table 9, the coefficients on 

AC_DELTA are negative and significant at the 0.05 level. This result suggests that ACs receiving 

larger equity incentives are less likely to hire national-level, city-level, and joint industry experts 

as auditors. Overall, the empirical evidence supports our hypothesis H1c and is consistent with 

the notion that equity incentives impair AC independence, leading to less effective ACs that are 

more likely to hire non-industry experts. Our study is the first to provide such evidence and we 

regard this as a major contribution to the AC and the corporate governance literatures. 

[Insert Table 9 Here] 

Dhaliwal et al. (2015) show that top management continues to have significant influence 

over auditor selection, at least for the subset of companies that select Big 4 audit firms. This 

study calls into question the effectiveness of Section 301 with respect to the requirement for ACs 

to independently choose auditors. To test whether our empirical results are subjected to this 

potential confounding factor, we adopt Dhaliwal et al.’s (2015) approach in the following ways. 

We first use BoardEx to extract CEOs’ and CFOs’ past employment records and see if each of 

these two top executives has prior working experience at a Big 4. This procedure reduces our 

sample size from 1,707 to 875. We then create an indicator variable MGT_INFLUENCE that 

equals 1 if a firm’s CEO or CFO has prior employment with the Big 4, and 0 otherwise. The 

second, fourth, and last columns of Table 9, which report the results after including 

                                                       
19Some prior research measures industry market share using audit fees earned by an auditor in an industry, as a 

proportion of the total audit fees earned by all auditors that serve that particular industry (e.g., Francis et al. 2005; 
Francis and Yu 2009; Reichelt and Wang 2010). We use client sales instead of audit fees to compute market 
shares for two reasons. First, using sales is consistent with the measure of EXPERTISE used in our regression 
models and prior studies (e.g., Balsam et al. 2003; Kim et al. 2015; Krishnan 2003; Lim and Tan 2008). Second, 
audit fees disclosed in firms’ proxy statements include fees for auditing financial statements and evaluating 
internal controls. Because the cost functions, required knowledge, and legal liabilities of auditing financial 
statements and evaluating internal controls are different, using total audit fees may lead to a noisy measure of 
auditors’ industry expertise. 
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MGT_INFLUENCE in our model (3), indicate that the coefficients on AC_DELTA remain 

negative and significant at the 0.05 level. Inconsistent with Dhaliwal et al. (2015), the 

coefficients on MGT_INFLUENCE are positive but significant only when a firm hires a national 

industry expert as its auditor. These results complement Dhaliwal et al. (2015) and imply that, 

even though management may still be actively involved in national-level auditor selection, larger 

equity incentives paid to the ACs are associated with lower likelihood of hiring national, city, 

and joint industry experts. Therefore, our auditor choice results are not affected by 

management’s influence. 

 
5. SUMMARY AND CONCLUSIONS 

The role of ACs in enhancing financial reporting quality has received much attention in 

the past decade. Therefore, research evidence on factors that may affect the effectiveness of ACs 

is of interest to regulators, boards of directors, and investors. While regulators and the press have 

expressed concerns about whether equity incentives weaken AC oversight effectiveness, extant 

literature provides only limited and mixed results on this issue. In this study, we focus on AC 

equity incentives measured by equity portfolio delta and vega and examine whether these equity 

incentives enhance or impair AC determination of audit fees and auditor choice.  

Using a sample of 1,707 firm observations during 2004 and 2013, we find evidence 

suggesting that equity incentives induce AC members to compromise their independence by 

paying lower audit fees. Second, using audit report lag as the proxy for audit effort, we also find 

a negative relationship between audit effort and AC equity incentives. These findings are robust 

to controlling for endogeneity, firm’s ex ante litigation risk, and relative power of CFOs and ACs. 

Third, we document that ACs receiving larger equity incentives are less likely to hire 

national-level, city-level, and joint industry experts, even though management is still involved in 
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national-level auditor selection. Fourth, firms whose ACs determine to pay a lower level of audit 

fees in the previous year exhibit lower earnings quality in the current year.  

 Our results have important implications for regulators, boards of directors, investors, and 

others. First, while the appointment of auditors and the determination of audit fees are generally 

viewed as solutions to enhance financial reporting quality, our results suggest that choosing an 

appropriate level of equity incentives and compensation for ACs are also important. Second, 

since SOX and the SEC only require directors to be fully independent before they become AC 

members, our findings highlight the need to place restrictions on compensation practices so that 

AC members can maintain independence in fact rather than in appearance and fulfill their duties 

in choosing auditors and agreeing to audit fees. Third, we focus on equity incentives as one 

major factor that could harm AC effectiveness. Future research could examine factors (e.g., 

tenure of membership, penalties for oversight failures) that may also affect other aspects of AC 

effectiveness. 
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APPENDIX  
Variable Definitions 

Variables  Definitions 

Dependent Variables   

Ln(AF)  Natural log of total audit fees for year t. 

LAG   The number of days between a firm’s fiscal year-end and the 
audit report date. 

Test Variable 

AC_DELTA  Price sensitivity of portfolio value, estimated as the change 
in the dollar value of an AC chair’s equity holdings for a 1 
percent change in stock price for year t. 

AC_VEGA  The change in the dollar value of an AC chair’s equity 
holdings for a 1 percent change in the firm’s stock return 
volatility for year t. 

Control Variables  

SIZE  Natural log of total assets in year t. 

LEV  Total debt / Total assets in year t. 

NEW_FIN  An indicator that equals 1 if the firm issued either equity or 
debt during year t and 0 otherwise.

QUICK  (Current assets  Inventory) / Current liabilities in year t. 

RECINV  (Inventory + Accounts Receivable) / Total assets in year t. 

ROA 
 (Net income before taxes and extraordinary items) / Average 

total assets in year t. 

BM  Firm’s book-to-market ratio in year t. 

GROWTH  Sales growth rate in year t. 

FOREIGN  
An indicator that equals 1 if a firm’s foreign assets are 
greater than zero in year t, and 0 otherwise. 

SEGMENT  
Natural log of the number of firm’s business segments in 
year t. 

LOSS  An indicator that equals 1 if a firm’s net income in year t is 
less than zero, and 0 otherwise. 

GC  An indicator that equals 1 if the firm receives a 
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going-concern opinion in year t 1 and 0 otherwise.   

STDCF  
Standard deviation of a firm’s cash flows from operations 
over three years from t2 to t. 

OTHER_BDSIZE  
Natural log of the number of directors who are not AC 
members in year t. 

BDIND  Percentage of independent directors on the board in year t. 

BIG4  
An indicator that equals 1 if a firm is audited by a Big 4 
auditor in year t, and 0 otherwise. 

Ln(NAS)  Natural log of non-audit service fees in year t. 

INITIAL  
An indicator that equals 1 if auditor tenure is less than one 
year, and 0 otherwise. 

EXPERTISE  
The auditor’s industry market share in a four-digit SIC code 
industry based on clients’ sales revenue in year t; 

ACSIZE  Natural log of the number of members in the AC in year t. 
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TABLE 1 
Analysis of AC Compensation 

 
Panel A: Distribution by Years 

 Firms not offering  
Equity-Based Compensation 

Firms offering 
Equity-Based Compensation 

Number of Firm-year Observations 

Year Number Percentage of Total Observations Number Percentage of Total Observations Number Percentage of Total  

2004 0 0.00% 133 100.00% 133 7.80% 

2005 0 0.00% 164 100.00% 164 9.61% 

2006 1 0.53% 186 99.47% 187 10.95% 

2007 0 0.00% 192 100.00% 192 11.25% 

2008 0 0.00% 202 100.00% 202 11.83% 

2009 0 0.00% 162 100.00% 162 9.49% 

2010 0 0.00% 160 100.00% 160 9.37% 

2011 0 0.00% 172 100.00% 172 10.08% 

2012 0 0.00% 163 100.00% 163 9.55% 

2013 0 0.00% 172 100.00% 172 10.08% 

Total 1 0.05% 1,706 99.95% 1,707 100.00% 
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Panel B: Distribution by Compensation Componentsa 

 The Average Amounts of Annual Compensation ($) Compensation Structure (%) 

Year Cashb Equity-based Total  Cash Equity-based 

2004 125,331  530,471 655,802  19.11% 80.89% 

2005 145,738  639,854  785,592  18.55% 81.45% 

2006 163,048 790,172  953,220  17.11% 82.90% 

2007 261,557 1,215,414 1,476,971  17.71% 82.29% 

2008 300,807 746,311 1,047,118  28.73% 71.27% 

2009 323,358  757,572  1,080,930  29.91% 70.09% 

2010 348,594  793,633 1,142,227  30.52% 69.48% 

2011 382,384  894,315  1,276,699  29.95% 70.05% 

2012 371,025  853,691  1,224,716  30.29% 69.71% 

2013 406,500  841,922 1,248,422  32.56% 67.44% 

Average 282,834  806,336  1,089,170 
 

 25.44%  74.56% 

aThe figures reported in this panel represent the dollar amounts and ratios of average cash and equity-based compensation a sample firm pays to all its AC members in 
each year. 

bThe cash compensation does not include meeting fees. 
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TABLE 2 
Sample Distribution and Basic Statistics for Audit Fees and Equity Incentivesa 

 
  AUDIT FEES ($)b AC_DELTAb AC_VEGAb 

Year N Mean Median Mean Median Mean Median 

2004 133 6,026,233.21 3,500,000 6.74 6.94 3.42 3.60 

2005 164 5,968,754.63 3.631,000 6.95 7.17 3.38 3.46 

2006 187 5,204,598.43 3,214,000 6.67 6.91 3.28 3.39 

2007 192 5,808,870.22 3,517,665 5.99 5.94 3.75 3.93 

2008 202 5,763,826.20 3,694,500 5.95 5.93 3.81 3.98 

2009 162 6,686,483.14 4,230,280 5.57 5.45 3.77 3.92 

2010 160 6,035,333.11 4,163,545 6.25 6.31 3.96 4.08 

2011 172 7,074,234.77 5,140,000 6.09 6.18 3.93 4.03 

2012 163 6,515,255.64 4,477,000 5.88 5.66 3.88 4.02 

2013 172 6,723,226.44 4,992,500 5.97 5.91 3.95 4.04 
aThis table reports the sample distribution and basic statistics for audit fees and AC equity incentive measures by year. The final sample comprises 1,707 firm-year 

observations from 2004 to 2013.  
bAUDIT FEES is total audit service fees measured in dollar amounts. AC_DELTA denotes AC chair’s equity sensitivity to a firm’s stock price; AC_VEGA denotes AC 

chair’s equity sensitivity to the volatility of firm’s stock return. See Appendix for definitions of these two variables. 
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TABLE 3 
Descriptive Statistics 

 
Panel A: Statistical Properties of the Full Sample 

 
Variablesa Mean Median Std. Dev. Q1 Q3 1% 99% 

Ln(AF) 15.224 15.226 0.915 14.578 15.844 13.241 17.246 
LAG 53.030 56.000 8.026 51.000 59.000 33.000 75.000 
AC_DELTA 6.193 6.213 1.703 4.911 7.481 2.031 9.373 
AC_VEGA 3.717 3.876 0.601 3.458 4.148 1.536 4.483 

SIZE 8.902 9.038 1.448 8.074 10.005 4.515 11.675 
LEV 0.241 0.233 0.166 0.128 0.341 0.000 0.698 
NEW_FIN 0.975 1.000 0.155 1.000 1.000 0.000 1.000 
QUICK 1.570 1.194 1.162 0.872 1.793 0.345 6.609 
RECINV 0.195 0.178 0.130 0.086 0.273 0.015 0.614 
ROA 0.055 0.057 0.085 0.028 0.096 -0.345 0.260

BM 0.404 0.375 0.829 0.231 0.563 -0.025 1.380

GROWTH 0.091 0.069 0.198 -0.002 0.154 -0.419 0.941

FOREIGN 0.356 0.000 0.479 0.000 1.000 0.000 1.000

SEGMENT 2.572 2.000 1.529 1.000 3.000 1.000 7.000

LOSS 0.115 0.000 0.320 0.000 0.000 0.000 1.000

GC 0.002 0.000 0.048 0.000 0.000 0.000 0.000

STDCF 0.030 0.021 0.032 0.011 0.036 0.002 0.205

OTHER_BDSIZEb 5.898 6.000 1.845 5.000 7.000 1.000 11.000

BDIND 0.835 0.875 0.090 0.800 0.900 0.556 0.929

BIG4 0.977 1.000 0.151 1.000 1.000 0.000 1.000

Ln(NAS) 13.185 13.510 2.211 12.388 14.454 0.000 16.544

INITIAL 0.022 0.000 0.148 0.000 0.000 0.000 1.000

EXPERTISE 0.289 0.278 0.140 0.192 0.377 0.007 0.667

ACSIZEb  4.183 4.000 1.080 3.000 5.000 3.000 7.000 
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Panel B: Mean and Median Tests of the High vs. Low Delta Groups    

Variablea 
Means Medians 

Low Delta   
Groupc 

High Delta 
Groupc 

t statisticsd Low Delta 
Groupc 

 High Delta 
Groupc 

 Wilcoxon z 
 Statisticsd 

Ln(AF) 15.4295 15.0195 9.49*** 15.4771 15.0000 9.79***  

LAG 55.1531 54.9091 -0.60 56.0000 56.0000 0.15  

SIZE 8.6283 9.1763    -7.96*** 8.6283 9.3562 -9.05***  

LEV 0.2145 0.2680      -6.73*** 0.2050 0.2584 -7.09***  

NEW_FIN 0.9836 0.9672  2.19** 1.0000 1.0000     2.19**  

QUICK 1.7675 1.3718     7.14*** 1.3020 1.1243   6.61***  

RECINV 0.1941 0.1968  -0.43 0.1640 0.1940    -1.02  

ROA 0.0595 0.0506     2.16** 0.0671 0.0474 5.23***  

BM 0.3852 0.4222     -0.92 0.3360 0.4230 -6.32***  

GROWTH 0.1264 0.0563     7.44*** 0.0930 0.0411         9.05***  

FOREIGN 0.3665 0.3458      0.89 0.0000 0.0000  0.89  

SEGMENT 2.2927 2.8523 -7.69*** 2.0000 3.0000 -8.05***  

LOSS 0.1077 0.1231  -0.99 0.0000 0.0000 -0.99  

GC 0.0024 0.0024   0.00 0.0000 0.0000  0.001  

STDCF 0.0321 0.0284     2.43** 0.0224 0.0200 2.91***  

OTHER_BDSIZEb 5.3116 5.8072 -4.93*** 5.4303 6.0014 -6.28***  

BDIND 0.8254 0.8545 -4.60*** 0.8570 0.8890 -5.77***  

BIG4 0.9719 0.9812   -1.28 1.0000 1.0000 -1.28  

Ln(NAS) 13.0309 13.3387 -2.88*** 13.4051 13.5920 -3.57***  

INITIAL 0.0258 0.0188    0.98 0.0000 0.0000  0.98  

EXPERTISE 0.2697 0.3081 -5.74*** 0.2639 0.2962 -5.80***  

ACSIZEb 3.8252 4.2888   -9.58*** 3.9988 3.9988 -9.33***  
aSee Appendix for the definitions of all variables. The sample sizes are 1,707 and 1,545 for audit fees and audit effort regressions, respectively. 
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bVariables OTHER_BDSIZE and ACSIZE are measured by the natural log of the numbers of board/committee members. For understandability purpose, we report the 
descriptive statistics of these two variables using their original data. 

cWe first compute each firm’s AC_DELTA and then use the median of all firms’ AC_DELTAs to separate our sample into high Delta vs. low Delta groups.  
dAsterisks ***, **, * indicate two-tailed significance at the 0.01, 0.05, 0.10 levels, respectively.  
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TABLE 4 
Relation between Audit Fees/Audit Effort and AC Equity Incentives 

 

Variablesa        Y = Ln(AF)b 
   

     Y = LAGb 
 

Intercept 9.710*** 9.548***        84.603 ***              82.861* **       
 (52.24) (52.53) (27.37) (27.28) 
AC_DELTA -0.022*** -0.023*** -0.288** -0.286** 
 (-3.00) (-3.07) (-2.38) (-2.42) 
AC_VEGA 0.021 0.021 0.381 0.432 
 (1.02) (1.02) (1.05) (1.22) 
ICW  0.679***  10.420*** 
  (9.62)  (7.96) 
SIZE 0.383*** 0.399*** -2.610*** -2.443*** 
 (29.298) (31.08) (-12.31) (-11.70) 
LEV -0.272*** -0.206*** 1.267 2.184* 
 (-3.55) (-2.75) (1.00) (1.75) 
NEW_FIN -0.145** -0.121* -1.947* -1.961* 
 (-1.96) (-1.67) (-1.65) (-1.71) 
QUICK 0.005 0.013 -0.751*** -0.654*** 
 (0.44) (1.14) (-3.94) (-3.44) 
RECINV -1.134*** -1.173*** -5.621*** -5.003*** 
 (-11.31) (-12.01) (-3.40) (-3.08) 
ROA -0.082 -0.014 -14.451*** -13.030*** 
 (-0.41) (-0.07) (-4.37) (-4.01) 
BM 0.001 -0.003 5.003*** 5.337*** 
 (0.03) (-0.17) (6.49) (7.05) 
GROWTH -0.146** -0.156*** 2.999*** 2.916*** 
 (-2.41) (-2.65) (3.09) (3.07) 
FOREIGN 0.237*** 0.240*** 0.316 0.398 
 (9.64) (10.00) (0.82) (1.05) 
SEGMENT 0.111*** 0.107*** 0.189 0.151 
 (13.03) (12.90) (1.44) (1.17) 



 
 

51 
 

LOSS 0.179*** 0.151*** -0.285 -0.628 
 (3.54) (3.05) (-0.35) (-0.79) 
GC 1.087*** 1.003*** 12.861** 9.861** 
 (3.77) (3.57) (2.46) (1.99) 
STDCF -0.638 -0.674* 5.391 3.126 
 (-1.56) (-1.69) (0.78) (0.46) 
OTHER_BDSIZE 0.148*** 0.142*** -0.111** -1.259** 
 (4.18) (4.10) (-2.01) (-2.32) 
BDIND 0.696*** 0.711*** -4.147* -3.665* 
 (4.96) (5.21) (-1.83) (-1.65) 
BIG4 0.041 0.087 -1.042 -1.848 
 (0.48) (1.05) (-0.77) (-1.38) 
Ln(NAS) 0.082*** 0.081*** 0.231** 0.237** 
 (13.07) (13.26) (2.36) (2.48) 
INITIAL -0.065 -0.056 0.559 0.831 
 (-0.83) (-0.72) (0.43) (0.66) 
EXPERTISE 0.288*** 0.290*** -4.656*** -4.671*** 
 (3.26) (3.37) (-3.37) (-3.45) 
ACSIZE -0.008 -0.001 0.326 0.224 
 (-0.13) (-0.02) (0.37) (0.26) 
Fixed Effectsc       Included       Included Included Included 
N 1,707 1,707    1,545    1,545 
Adjusted R2         0.738         0.752 0.247 0.276 
F Statistic       219.40***       225.31*** 23.97*** 27.62*** 

aThe dependent variables are the natural log of total audit fees and audit effort (proxied by audit report lag). See appendix for variable definitions. 
bThe t statistics are reported in parentheses. In estimating the t statistics, we use two-way clustering to adjust standard errors. Asterisks *, **, and *** denote two-tailed 
significance levels at 10%, 5%, and 1%, respectively. 

cWe include year and industry fixed effects in the regression models. 
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TABLE 5 
Relation between Audit Fees/Audit Effort and AC Equity Incentives: Controlling for 

Endogeneity Using Change Models 
  

Variablesa Y = Ln(AF)b Y = LAGb 

 
Intercept 0.006        -0.721***          
 (0.93) (-4.10) 
AC_DELTA -0.006*** -0.177** 
 (-2.59) (-2.09) 
AC_VEGA 0.003 0.631** 
 (0.34) (2.22) 
ICW 0.171*** 5.305*** 
 (4.87) (4.69) 
SIZE 0.378*** -0.263 
 (10.39) (-0.24) 
LEV -0.071 -0.363 
 (-0.85) (-0.14) 
NEW_FIN 0.051* 0.256 
 (1.84) (0.32) 
QUICK -0.038*** -0.237 
 (-4.59) (-0.92) 
RECINV 0.160 -12.785** 
 (0.82) (-2.30) 
ROA -0.510*** -1.162 
 (-4.43) (-0.33) 
BM 0.050*** -0.216 
 (7.20) (-0.26) 
GROWTH 0.024 0.064 
 (0.97) (0.09) 
FOREIGN 0.037* 1.097* 
 (1.66) (1.68) 
SEGMENT 0.027** 0.449 
 (2.34) (1.37) 
LOSS 0.027 0.128 
 (1.17) (0.20) 
GC 1.637*** 12.715** 
 (10.99) (2.58) 
STDCF 0.179 -0.346 
 (0.74) (-0.05) 
OTHER_BDSIZE 0.013 -0.724 
 (0.41) (-0.75) 
BDIND -0.070 6.242* 
 (-0.57) (1.68) 
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BIG4 0.319** -9.489 
 (2.19) (-1.41) 
Ln(NAS) 0.016*** 0.210** 
 (4.56) (2.05) 
INITIAL -0.150*** -0.345 
 (-4.96) (-0.39) 
 EXPERTISE 0.181 0.264 
 (1.53) (0.08) 
ACSIZE -0.002 0.698 
 (-0.05) (0.67) 
Fixed Effectsc       Included Included 
N 1,068        939 
Adjusted R2         0.364 0.046 
F Statistic        27.58***         2.98*** 

aThe dependent variables are the natural log of total audit fees and audit effort (proxied by audit report lag). 
See appendix for variable definitions. 

bThe t statistics are reported in parentheses. In estimating the t statistics, we use two-way clustering to adjust 
standard errors. Asterisks *, **, and *** denote two-tailed significance levels at 10%, 5%, and 1%, 
respectively. 

cWe include year and industry fixed effects in the regression models. 
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TABLE 6 
Relation between Audit Fees/Audit Effort and AC Equity Incentives: Controlling for Endogeneity Using Three Alternative 

Approaches 
 

 Y = Ln(AF)a Y = LAGa 

Variablesb 
   Firm  

   Fixed Effect 
   (1) 

Instrumental 
Variablec 

(2)

 Dynamic 
 GMM 

 (3) 

   Firm  
   Fixed Effect 

   (4) 

Instrumental 
Variablec 

(5)

 Dynamic 
 GMM 

 (6) 
  
Intercept 0.084*** 9.339*** 1.212*** 4.740*** 84.395*** 28.734*** 
 (2.82) (48.14) (7.56) (5.43) (26.23) (8.94) 
AC_DELTA -0.015***  -0.034*** -0.361***  -0.139* 
 (-3.37)  (-2.88) (-2.76)  (-1.88) 
AC_VEGA 0.018  0.001 0.641  0.243 
 (1.49)  (0.27) (1.12)  (0.78) 
AC_DELTA_PREDd  -0.122***   -2.816***  
  (-3.21)   (-4.63)  
AC_VEGA_PREDd  0.040***   0.163  
  (2.95)   (0.74)  
LAG_Ln(AF)e   0.836***   0.646*** 
   (66.01)   (31.02) 
ICW 0.295*** 0.681*** 0.251*** 6.626*** 10.453*** -0.754*** 
 (8.05) (9.66) (5.79) (5.48) (8.02) (-4.28) 
SIZE 0.442*** 0.424*** 0.066*** -1.421** -1.981*** 0.099 
 (20.12) (30.91) (7.70) (-2.13) (-8.94) (0.10) 
LEV 0.024 -0.163** -0.025 2.830 2.396* -0.859 
 (0.36) (-2.16) (-0.61) (1.36) (1.90) (-0.99) 
NEW_FIN 0.031 -0.147** 0.049 -0.807 -1.588 -0.151 
 (0.90) (-2.02) (1.35) (-0.83) (-1.37) (-0.99) 
QUICK -0.031*** 0.017 0.003 -0.162 -0.473** -2.709** 
 (-3.68) (1.44) (0.54) (0.61) (-2.50) (-2.05) 
RECINV 0.379** 1.221*** 0.193*** -20.526*** -4.521*** -3.039 
 (2.43) (12.46) (3.46) (-4.48) (-2.78) (-1.10) 
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ROA -0.425*** 0.075 -0.128 -6.100* -9.927*** -0.379 
 (-3.45) (0.38) (-1.23) (-1.70) (-3.03) (-0.59) 
BM 0.039*** -0.001 0.052*** 2.299** 5.412*** 0.939 
 (4.33) (-0.05) (6.41) (2.34) (7.23) (1.22) 
GROWTH 0.010 -0.220*** -0.114*** 1.333 2.876*** 0.376 
 (0.31) (-3.61) (-3.62) (1.49) (2.96) (1.28) 
FOREIGN 0.045** 0.245*** 0.028** 1.301** 0.565 0.037 
 (2.16) (10.21) (2.19) (2.14) (1.50) (0.36) 
SEGMENT 0.044*** 0.107*** 0.013*** 0.845*** 0.086 16.051*** 
 (4.82) (12.89) (2.70) (3.23) (0.67) (3.59) 
LOSS 0.035 0.162*** 0.020 0.004 -0.455 2.053*** 
 (1.36) (3.28) (0.75) (0.01) (-0.58) (3.53) 
GC 1.276*** 1.039*** 1.827*** 10.987* 11.178** 4.825*** 
 (7.06) (3.70) (9.28) (1.74) (2.18) (3.87) 
STDCF 0.269 -0.566 -0.272 0.912 4.268 0.658 
 (1.10) (-1.42) (-1.23) (0.12) (0.63) (0.12) 
OTHER_BDSIZE 0.018 0.151*** -0.013 -1.255 -1.301** -0.537 
 (0.61) (4.35) (-0.72) (-1.48) (-2.40) (-1.24) 
BDIND 0.185* 0.821*** 0.141* -3.514 -1.023 -3.360* 
 (1.92) (5.91) (1.70) (-1.21) (-0.45) (-1.72) 
BIG4 0.345*** -0.113 0.147*** -5.420 -1.556 -0.098 
 (3.22) (-1.36) (3.08) (-1.40) (-1.16) (-0.08) 
Ln(NAS) 0.014*** 0.078*** 0.019*** 0.133 0.207** 0.132 
 (3.61) (12.63) (5.57) (1.11) (2.16) (1.62) 
INITIAL -0.141*** -0.074 -0.226*** 0.622 0.680 -0.534 
 (-4.02) (-0.96) (-5.37) (0.59) (0.54) (-0.54) 
EXPERTISE 0.018 0.239*** -0.047 -6.294** -4.361*** -2.613** 
 (0.17) (2.76) (-1.01) (-2.15) (-3.21) (-2.42) 
ACSIZE 0.021 0.052 -0.018 -0.186 0.690 0.487 
 (0.60) (0.96) (-0.64) (-0.18) (0.79) (0.73) 
Fixed Effectsf       Included       Included Included       Included       Included Included 
N 1,707 1,707    1,068 1,545 1,545      939 
Adjusted R2         0.973         0.752 0.953        0.752        0.284 0.646 
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F Statistic       107.60***       226.05***       897.75***        8.51***       27.611***        72.23*** 

aIn estimating the t statistics, we use two-way clustering to adjust standard errors. Asterisks *, **, and *** denote two-tailed significance levels at 10%, 5%, and 1%, respectively. 
bSee appendix for variable definitions. 
cWe use the average AC equity portfolio delta and vega of other firms in the same 4-digit SIC industry as our instrumental variable. Industry average delta and vega are used as 
instruments because firms often rely on industry-wide pay practice when setting AC pay, but industry-wide pay practices should not affect firms’ idiosyncratic audit risk and audit 
fees. 

dIn the first stage we estimate two separate regressions of equity incentives measures (i.e., delta and vega) on the instrumental variable and all the control variables used in the second 
stage regression. In the second stage, we first compute the predicted values of the equity portfolio delta and vega from the first stage regression (denoted by AC_DELTA_PRED and 
AC_VEGA_PRED, respectively). We then regress audit fees and audit effort on AC_DELTA_PRED, AC_VEGA_PRED, and all control variables. 

eThe first step in our dynamic GMM estimation is to include one lag of audit fees (denoted by LAG_Ln(AF)) because Kim et al. (2015) suggest that audit fees in period t-1 affects AC 
chair’s equity incentives in period t. 

fWe include year and industry fixed effects in the regression models. 
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TABLE 7 
Relation between Audit Fees/Audit Effort and AC’s Equity Incentives: Effects of Litigation Risk and Relative Power of CFO and 

AC  
 
 

 Firms’ Litigation Risk      Relative Power of CFO and AC 

Variablesa Y = Ln(AF)d     Y = LAGd    Y = Ln(AF)d    Y = LAGd

 
Intercept 9.512*** 81.634*** 0.064** 2.433*** 
 (47.29) (22.86) (2.53) (3.43) 
AC_DELTA -0.102** -0.520*** -0.020*** -0.230* 
 (-2.60) (-2.89) (-3.06) (-1.86) 
AC_DELTAHIGH_RISKb 0.028** 0.370**   
 (2.02) (2.09)   
AC_VEGA 0.066** 1.064 0.017 1.191*** 
 (2.33) (1.53) (0.85) (3.03) 
AC_VEGAHIGH_RISKb -0.010 -0.886   
 (-0.95) (-1.21)   
HIGH_RISKb 0.789*** 0.096   
 (4.92) (0.03)   
RELATVE_AC_CFOc   0.054 0.720 
   (1.43) (1.05) 
ICW 0.674*** 10.357*** 0.477*** 8.221*** 
 (9.82) (7.72) (6.79) (5.58) 
SIZE 0.400*** -2.543*** 0.553*** -1.851*** 
 (29.46) (-11.00) (40.64) (-7.28) 
LEV -0.223*** 1.933 -0.215*** 7.001*** 
 (-2.87) (1.40) (-2.64) (4.66) 
NEW_FIN -0.294*** -1.423 -0.101* -2.422** 
 (-3.81) (-1.08) (-1.76) (-2.23) 
QUICK 0.011 -0.568*** -0.029** -0.276 
 (0.91) (-2.83) (-2.47) (-1.23) 
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RECINV 0.750*** -4.532** 1.828*** -6.446** 
 (6.35) (-2.23) (15.18) (-2.92) 
ROA -0.125 -13.999*** -0.408** -6.273 
 (-0.61) (-3.87) (-1.98) (-1.59) 
BM -0.002 4.949*** -0.009 4.991*** 
 (-0.13) (5.84) (-0.20) (5.97) 
GROWTH -0.257*** 3.221*** -0.086 1.022 
 (-4.23) (3.11) (-1.50) (0.96) 
FOREIGN 0.211*** 0.418 0.106*** 0.385 
 (8.52) (1.01) (4.64) (0.90) 
SEGMENT 0.096*** 0.215 0.044*** 0.062 
 (10.85) (1.49) (5.83) (0.45) 
LOSS 0.152*** -0.755 0.096** -0.906 
 (2.87) (-0.85) (2.25) (-1.14) 
GC 0.994*** 9.959* 

   NAf NAf 
 (3.63) (1.88) 
STDCF -0.324 0.768 -0.834** 10.391 
 (-0.79) (0.10) (-2.04) (1.31) 
OTHER_BDSIZE 0.139*** -1.082* 0.213*** -1.722*** 
 (3.91) (-1.83) (6.94) (-3.05) 
BDIND 0.768*** -3.676 1.037*** -0.964 
 (5.42) (-1.51) (8.22) (-0.41) 
BIG4 -0.068 -2.254 0.054 -2.999* 
 (-0.80) (-1.541) (0.57) (-1.75) 
Ln(NAS) 0.072*** 0.318*** 0.055*** 0.324*** 
 (11.16) (3.00) (8.58) (2.77) 
INITIAL -0.081 0.987 -0.014 1.289 
 (-1.01) (0.72) (-0.20) (0.97) 
EXPERTISE -0.327*** -5.100*** -0.397*** -2.391 
 (-3.54) (-3.32) (-4.72) (-1.54) 
ACSIZE 0.025 0.387 0.082* -0.135 
 (0.43) (0.40) (1.80) (-0.16) 
Fixed Effectse Included     Included    Included Included 
N 1,487 1,345   1,537 1,417 
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Adjusted R2 0.764 0.278 0.823         0.321 
F Statistic     186.43***        20.85***       90.50*** 7.88*** 

aThe dependent variables are the natural log of total audit fees and audit effort (proxied by audit report lag). See appendix for variable definitions. 
bWe first compute each firm’s ex ante litigation risk following Kim and Skinner (2012). We then use the annual median of these risk values to partition the 
sample into high and low litigation risk groups. Indicator variable HIGH_RISK equals one if a firm is in the high litigation risk group and zero otherwise.  

cFollowing Beck and Mauldin (2014), we use AC chair’s tenure and CFO tenure to control for their relative power in determining audit fees. We sort all 
firm-year observations into quartiles based on AC chair’s tenure (AC_QUARTILE) and CFO tenure (CFO_QUARTILE). Each set of quartile values ranges 
from 1–4. We then create a variable RELATIVE_AC_CFO = AC_QUARTILE  CFO_QUARTILE to capture the relative power between AC chair and CFO. 
By definition, RELATIVE_AC_CFO ranges from -3 to +3. Positive values of RELATIVE_AC_CFO indicate higher AC relative to CFO power and negative 
values indicate higher CFO relative to AC power. 

dThe t statistics are reported in parentheses. In estimating the t statistics, we use two-way clustering to adjust standard errors. Asterisks *, **, and *** denote 
two-tailed significance levels at 10%, 5%, and 1%, respectively. 

eWe include year and industry fixed effects in the regression models. 
fBecause the AC chair tenure and CFO tenure data are not available for some sample firms, the original sample size is reduced, resulting in no observations 
with firms receiving a going-concern opinion. Therefore, the coefficients on GC cannot be estimated in these two regressions 
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TABLE 8 
Relation between Earnings Quality on Lagged Audit Fees 

 

Variablesa Y = Adj_DAb Y = Accrual Qualityb 

 
Intercept 0.069*** -0.519 
 (12.19) (-0.94) 
LAG_Ln(AF) -0.014** -0.012*** 
 (-1.96) (-3.71) 
SIZE -0.0014*** -0.048* 
 (-3.86) (-1.91) 
OCF -0.024*** -0.065*** 
 (-4.52) (-2.77) 
LEV -0.018*** -0.063* 
 (-3.97) (-1.86) 
LOSS -0.039*** -0.044 
 (-5.41) (-1.19) 
BIG4 -0.002 -0.053** 
 (-1.52) (-2.02) 
GROWTH 0.006*** 0.012*** 
 (4.76) (3.71) 
ABRET 0.005** 0.002 
 (2.47) (0.79) 
ACSIZE -0.002 -0.003 
 (-1.24) (-1.02) 
Fixed Effectsc Included Included 
N 1,626 1,068 
Adjusted R2 0.041  0.037 
F Statistic      23.01*** 143.97*** 

aThe dependent variables are performance-adjusted discretionary accruals and accrual quality. The test 
variable LAG_Ln(AF) is the natural log of total audit fees in year t-1 and the year t control variables are: 
SIZE is the natural log of the firm’s total assets; OCF is operating cash flows; LEV is the financial leverage; 
LOSS is an indicator that equals 1 if firm’s net income in year t is less than zero and 0 otherwise; BIG4 is an 
indicator variable that is equal to one if the firm is audited by a Big 4 auditor and zero otherwise; GROWTH 
is the one-year change in sales growth; ABRET is the one-year market-adjusted buy-and-hold return; 
ACSIZE is the size of firm’s AC.  

bIn estimating the t statistics, we use two-way clustering to adjust standard errors. *, **, and *** denote 
two-tailed significance levels at 10%, 5%, and 1%, respectively.  

cWe include year and industry fixed effects in the regression models. 
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TABLE 9 
Relation between Industry-Expert Auditor Choice and AC Equity Incentives 

 

Variablesa    EXPERT = NATIONALb, c 

(1)               (2)

 
  EXPERT = CITYb, c 
(3)               (4)

     EXPERT = JOINTb, c 
         (5)               (6) 

   
Intercept -3.747*** -5.264*** -3.036*** -3.004*** -4.964*** -4.917*** 
 (20.60) (9.91) (13.44) (13.20) (30.30) (29.88) 
AC_DELTA -0.093** -0.107** -0.083** -0.080** -0.077** -0.074** 
 (7.32) (4.83) (5.61) (5.22) (4.34) (3.96) 
AC_VEGA 0.111 -0.244 0.101 0.101 0.210* 0.210* 
 (1.10) (1.89) (0.91) (0.90) (3.24) (3.22) 
MGT_INFLUENCEd  0.868**  0.252  0.226 
  (4.09)  (1.24)  (0.63) 
SIZE 0.053 0.117 -0.00003 0.003 0.076 0.079 
 (1.03) (1.09) (0.00) (0.003) (1.86) (2.03) 
LEV 0.062 0.994 0.161 0.189 0.231 0.265 
 (0.03) (2.25) (0.22) (0.31) (0.39) (0.51) 
NEW_FIN 0.318 0.753 1.060*** 1.056*** 0.659* 0.654* 
 (0.84) (1.79) (7.37) (7.33) (2.75) (2.71) 
RECINV -1.146** -0.462 0.124 0.119 -0.082 -0.086 
 (6.58) (0.52) (0.08) (0.08) (0.03) (0.03) 
ROA -0.341 -0.684 0.294 0.263 0.055 0.018 
 (0.23) (0.19) (0.18) (0.15) (0.005) (0.001) 
GROWTH -0.044 -0.587 -0.020 -0.021 0.103 0.102 
 (0.02) (1.53) (0.01) (0.005) (0.11) (0.11) 
FOREIGN 0.146 0.355** 0.058 0.066 0.168 0.176 
 (1.77) (4.99) (0.28) (0.36) (2.09) (2.33) 
SEGMENT 0.168*** 0.140*** 0.206*** 0.207*** 0.195*** 0.195*** 
 (20.09) (9.43) (29.65) (29.71) (24.38) (24.33) 
OTHER_BDSIZE 0.178 

(1.24) 
0.061 

(0.06) 
0.279* 

(3.14) 
0.276* 

(3.07) 
0.265 

(2.49) 
0.260 

(2.42) 
BDIND 3.136*** 4.532*** 2.263*** 2.156*** 2.728*** 2.594*** 
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 (20.70) (17.08) (11.34) (10.44) (13.67) (12.58) 
INITIAL -0.663* -0.750 -0.321 -0.325 -1.061** -1.065** 
 (2.80) (1.76) (0.73) (0.75) (4.56) (4.60) 
ACSIZE 0.016 0.018 -0.377 -0.371 -0.140 -0.133 
 (0.004) (0.003) (2.27) (2.20) (0.28) (0.26) 
Fixed Effectse     Included     Included     Included     Included     Included     Included 
N 1,707                   875 1,670                    867 1,670 867 
pseudo R2 0.055     0.075 0.044     0.044 0.067      0.067 
Likelihood Ratio 2        97.25***      68.40***        75.56***      74.63***        115.92***      115.18*** 

aSee appendix for definitions of all variables. 
bThe dependent variable EXPERT is measured as follows. We first use clients’ sales to compute auditors’ industry market shares. We then define the auditor with the largest industry market 
share as the industry expert. We measure the dependent variable EXPERT by three proxies: NATIONAL, which equals 1 if the auditor is a national industry leader but not a city leader, and 
0 otherwise; CITY, which equals 1 if the auditor is a city industry leader but not a national leader, and 0 otherwise; JOINT, which equals 1 if the auditor is both national industry leader and 
city–specific industry leader, and 0 otherwise. 

cIn estimating the 2 statistics, we use two-way clustering to adjust standard errors. *, **, and *** denote two-tailed significance levels at 10%, 5%, and 1%, respectively. 
dWe first use BoardEx to extract CEOs’ and CFOs’ past employment records and see if each of these two top executives has prior working experience at the Big 4. This procedure reduces 
our sample size from 1,707 to 875. We then create an indicator variable MGT_INFLUENCE that equals 1 if a firm’s CEO or CFO has prior employment with the Big 4 and 0 otherwise. 

eWe include year and industry fixed effects in the regression models. 
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